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PREFACE. 

A piHtion oi the following pages appeared in the " Professional 
Memoirs of the Pioneer Corps," published by the Fourth Section 
of the Engineer C<»nnilttee. The favorable reception accorded 
tiiese essays by officers of the corps has pronqtted me to make 
them available to a wider circle <rf officers. In taking this step, 
I feel that I shall do my share in raising the appreciation in our 
army of the importance of cooperation between the pioneers 
and the other arms, to the end that the technical duties of 
my corps and its special training in combats for tiie possession 
of river crossings may be fully utilized in obtaining tactical 
success. It is not sufficient for leaders and troops to know 
the principles that govern such combats, as laid down in para- 
graphs 63-97, Pioneer Field Manual; they must also be familiar 
to a certain extent irith the technical side of pioneer work in 
order to appreciate what the pioneers want to do and can do 
and to understand how important it is that they be supported 
if full advantage is to be derived from their work. Syn^iatiietic 
study of their technical woA and the acquisition of a knowledge 
of their powers and limitations are especially welcomed by 
pioneers, for their difficult and grateful task of breaking and 
smoothing the way for the aim^ will be facilitated thereby. 

HERTENS. 
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TRANSLATOR'S PREFACE. 

The translator had hoped to tethe from the field after com- 
pleting Volumes I and II of Balck's Tactics, but a request made 
to him to give anoüier tactical work to our army, coupled with 
file worth of the subject matter and Its great importance in the 
present world war, prompted him to reconsider his dedsion. 
If his present effort proves of benefit to brother officers of all 
arms, he will feel amply repaid for his labors. 
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RIVER CROSSINGS. 



GENERAL. 

Li^e numbers of bridges will have to be constructed by the 
pioneers in campaign. A considerable part of their peace train- 
ing is, therefore, very property devoted to constructing bridges 
with service and improvised mat£rieL Purely technical skill 
alone does not suffice, however. The really difficult part of 
bridge construction, that of hanoonizing the technical require- 
ments with the tactical situation, of ezecutiitg the work, in co- 
(qteratlon with the fighting arms, mayhap In face of hostile 
opposition with its attendant influence on reconnaissance, 
preparation and execution, is either wholly or at least partially 
absent on the training ground. ITothing but practical exercises 
OD. the terrain, experience at maneuvers, tactical rides, a study 
of military history, etc., can give all arms an idea of the difficulties 
(tf Hie undertaking whose technical result is Üie construction 
of a bridge across a water-course. They will demonstrate that 
bridge construction within striking distance of the enemy, is not 
primarily a technical task for pioneers, but that aU arms must 
cooperate; that it does not suffice for the pioneers to be equal 
to their task and to devote their whole energy to its execution» 
but tliat all leaders must understand how to issue appropriate 
orders in fh.e premises, and that all troops must exert their whole 
energy and, if necessary, their whole fighting power, in order to 
make Hie operation successful. Lessons learned from peace 
exercises and from military history will prevent overestimatlon 
as well as underestimation of the magnitude of the technical task 
involved ; they irill demonstrate tliat there is no hard and fast 
method of crossing a stream, and that tactics and technique must 
work hand In hand to secure results. 

Technical considerations are but too apt to predominate In 
bridge work executed in the immediate presence of the enemy. 
To be sure, even in this case, technical requirements are im- 
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2 RIVER CROSSINGS. 

portant and, in many cases, may even govern, but they should 
not dominate the situation. Teclinical work can render its 
most valuable service only if It is done with a view to forestall 
the enemy or to deprive him of InitlatiTe, If it is animated by 
vigor and energy, if full confidence is placed in force, \rtiich is 
its hand-maiden, and if the superiority of our own morale and 
the element of luck, which is ever on the side of the offensive, 
of the efficient, of the bold, are properly appreciated. 

Moral factors and chance play as great a part in river crossings 
as in other operations of war. It would be wrong to take the 
bull by the horns on principle. To hide one's intentions and to 
launch the bulk of one's force at a point where the enemy does 
not expect It to be launched, are just as important in river cross- 
ings as in a pitched battle. It would be equally wrong to suppose 
that a river crossing can be properly initiated by stealth and by 
cunning alone. Likeirise, the crossing as usually practiced 
during our annual pioneer exercises, the frontal nl^t attack 
on the hostile position, special attention being paid to deceiving 
and misleading the enemy, should not serve as a model to be 
followed in all cases. This most difficult form of all river 
crossings should be frequently practiced. But it does not follow 
that this method, which leaves so much to chance and stakes so 
much upon a single card, Is, as a rule, employed In face of an 
enemy who occupies the opposite bank. This idea is nowhere 
laid down in our regulations. Our ponton regulations refer 
to the importance of promptness and force in river crossings and 
our new Pioneer Field Manual states : 

" 67. If there Is a chance of gaining the opposite bank ahead 
of the enemy and of making a lodgment there, full advantage 
should be taken, above all else, of the start gained over the 
enemy, by promptly throwing some troops across." 

" 68. A crossing may be forced if fire superiority has been 
gained and can be maintained so effectively Uut the enemy can 
not bring effective fire to bear on the points of crossing. The 
chances of success of such forced proceeding are especially good 
if the opponent has been shaken by previous fighting." 

These methods of crossing a river take no account of tedious 
preparatory work, of darkness and the uncertain^ of night, but 
depend upon prompt and energetic action and upon the ruthless 
use of force. 
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GENERAL. 3 

The thing that the commander will demand in almost every 
case is that the water-coarse that obstructs the progress of the 
operations be quickly surmounted. This task will be almost 
exclusively technical only in case the enemy is at a distance. 
But when strong hostile opposition may be expected, tactical 
and technical work must go hand in hand in order that the 
probably very difficult task may be executed with certainty and 
despatch. The commander of the troops is responsible for the 
croBÜng and takes the necessary tactical measures, and the 
seniOT pioneer officer directs the technical work in accordance 
with the wishes of the commander of the troops. But tactical 
measures that are not consonant with technical requirements 
and possibilities may be just as disastrous as technical plans 
that do not meet tactical demands. Technical difficulties can 
not be surmounted by " order " ' and minor technical objec- 
tions may, if they have any determining influence, knock even 
the best plan of operations into a cocked hat 

Another thing should be pointed out. The technical work 
required in crossings is almost exclusively a task for pioneers. 
While they will do all that is required of them in this connection, 
their capacity is not unlimited. Thou^ they have at present 
excellent bridge equipage at their disposal, they may easify 
fail because of the multitudinous tasks imposed upon them. 
Not only the enlisted personnel, but commanders of pioneers 
as well, may be literally swamped by the mass of duties devolving 
opon them. It would be a grievous blunder for the hi^er com- 
mander not to provide the necessary pioneer troops irtiere tiiey 
are needed, in other words, in extremely critical situations in 
which everything depends upon certainty and despatch. The 
higher pioneer officers should make timely and forceful repre- 
sentations as to any shortage of technical troops and recommend 
that pioneer troops be drawn from other units when those 
attached do not suffice. 

When a division has to effect a difficult crossing, instead of 
leaving both the technical direction and execution in the hands 
<tf the senior pioneer officer of the division, who should, very 
properly, be allowed full latitude witltin his sphere, it will 
frequently be a good plan temporarily to attach to the division 
staff the commander of the pioneer battalion of the corps. It 

> See Baick, " Ttktik,» VI, p. 193. 
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4 RIVER CROSSINGS. 

would, of course, be preferable if our organization provided for 
the permanent assignment of a higher pioneer officer to a division, 
who would command all the pioneer companies of the division 
and would decide all technical pioneer questions and be charged 
with the direction of all difficult technical work. If this were 
done, the commander of a pioneer company would be relieved 
of a part of his present responsibllitiea and would not be burdened 
with a dual duty, that imposed by his company work and that 
imposed by his divisional work, upon the proper execution of 
which the success of many very important operations frequently 
depends. Likewise, when an army intends to cross a wide 
stream, it mig^t be a good plan to attach the general of pioneers 
at army headquarters to the army corps charged with effecting 
the crossing, and to let that officer teke charge of the entire 
technical direction of the operation. 

** The preparation for and execution of pioneer work require 
time. It is therefore important for the commander to know in 
plenty of time iriut will be needed." (Par. 4, Pioneer Field 
Manual.) 

It may be safely assumed that our army is conversant with 
this fact and requirement. Ifevertheless, it will take not only 
foresight and energy, but a good deal of tact on the part of com- 
manders of pioneer troops to suggest to higher troop commanders 
the necessity of timely issue of orders covering the preparation 
of crossings. 

In speaking of the use of pioneers during the battle of Worth, 
especially in discussing the tardy action of the pioneers In 
brid^ng the Sauer, Major Kunz states:' 

*' It is particularly important that the commander of the 
pioneers of an army corps be selected with great care. This 
officer should be so forceful that, even daring the critical mo- 
ments of a battle he will not shrink from reminding his superiors 
of the fact that if a bridge is to be of any use to the fighting 
aims, Ü must be built In lime and that even the most capable 
and best pioneer officer can not build a good bridge unless be has 
adequate material and sufficient tools. But it does not suffice 
for him to point out these things only; he should, moreover, see 
to it that the ponton train is brought up in time. This requires 

1 " EriegBgeachiclitliciie B«Ispl«t« auB dem Deutsch-FnuixIlslBcheii 
Kriege," 18, p. 85. 
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GENERAL. 5 

diat roads on which the heavy vehicles of this train can be 
brong^t up without blocklns the routes of approach of the 
fighting troops, should be reconnoitered in advance. It requires, 
further, that, nhen necessary, the pioneer commander in ques- 
tion, swallow without a murmur any ungracious remarks vl his 
commander that his activity brings down upon his head, for 
there is not likely to be any dearth of such remarks during the 
stress of a great battle. 

" Everything must be subordinated to the welfare of the state. 
U the commander of the pioneers of an army contributes mate- 
rially by his energetic and capable measures to victory, he may 
rest assured that the * ungracious remarks ' will be converted 
into a decoration, aside from the fact that he will have the proud 
consciousness of having done his iriiole duty well." 

It will be easier for the pioneer commander to get his com- 
mander's attention if , of his own accord, but within the bounds 
of proper subordination, he prepares for executing future orders 
by making timely reconnaissances, by holding his force and 
ponton trains in readiness for a prompt advance, by securing 
improvteed material, etc. If the situation is critical, if the state 
of the weather (rainstorms, etc.) requires the presence and 
action of pioneers (Sauer, Eatzbach), pioneer commanders 
should be particularly energetic and should anticipate where 
the leader irill need their advice and the assistance of their 
units. Such foresight will be the best method of gaining and 
keeping the confidence of the commander and of the troops, 
which, once lost during critical days, especially at the outset 
of a campaign, is very difficult to regain.^ 

A plentiful supply of service bridge equipment must be placed 
in readiness. It is with such equipment only that bridges that 
meet all demands of service can be quickly built without special 
preparation. Therefore, if the operations are to proceed rapidly, 
abundant service bridge equipage should be provided. Even 
short inq>rovised bridges require a good deal of time to construct 
if difficulties are encountered in transporting material.* In this, 

' See sIm Ae excellent discnadoa contained In the esuj " Der DberKUiK 
fiber die Schlei," wblcta appeared in " KrieKsteclmlsclie Zeitsduift" of 
ifloi, p. 334 et seq. 

■ Tlie exten^e use nude of in^roriMd material by the Ji^aneae in 
flirowing bridges orer the Talu in 1904, ia explainable only by the totallj 
Inadetiuate n^ply of service bridge equipment provided by the J^anes« 
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6 RIVER CROSSINGS. 

likevise, the large annual pioneer exercises should not lead to 
misconceptions. During these ezerdses, the construction of 
large and important bridges with improvised material is often 
demanded, and with justicei for it is not only excellent practice 
for the captain of pioneers, but for his company as well, to employ 
improvised material under difficult conditions, since, in actual 
service, one will often enough be forced to use it. But it is not 
desirable to utilize improvised material under the conditions in 
question. We should make bridge work in war, so far as 
rapidly <rf construction is concerned, as easy as possible, and 
that requires, above all else, an abundant supply of service 
bridge materiel. In tliis connection, a heavy responsibility, 
requiring care and foresight, rests upon higher pioneer officers. 
This apidies particularly to timely bringing up of the ponton 
train.^ 

The trains should not be required to make a long march to 
reach the crossing point on the day on which a bridge is to be 
constructed, especially if the roads are soft or rough, as they are 

BtaS. Tito consequent slowneas of the aoMbig iliould Iuto ^en the 
Rtuaians plen^ of opportimitieB to asceiUin tbe crOBsing points U an eaily 
moment ud to throv themselres with vigor upon tbe troops that croBsed. 

In äie put, the pTDcaiement of Improvised material, especially tlie gathering 
of boats, rafts, etc., conswned so much Ume Qiat cros^ngs were treqnenäf 
protracted to weeks and months. 

> When it became necessary, daring Aagnst, 1870, quickly to bridge the 
Moselle, the bridge equipage of file pioneers was frequently not wliere It was 
needed. Frobenlas states In this connection. In " Geschichte des Ingenieur 
und Plonierkoipt," II, p. 17: " The following shows what reliance could be 
placed upon tiie bridge train. On the evening of August I4tb, Holtke directed 
that, as ' it is imperatively necessary to advance In force on dte left bank of 
the Hoselle against the enemy's lines of communication, Metz-Verdun, 
äie md Army Corps will prepare a ctosdng below Pont k Housson on the 
rsth.' When this order reached tbe headquarters of tite md Corps, the 
staff appears to have bethought itself for the first time of tbe ponton train, 
for Lieutenant Pfeffer iras hurriedly despatched on die 15th to hunt for this 
train, whose whereabouts no one knew. Where was file ponton train? 
Arrived by rail on tbe 7th at Mosbach, where it detrained, it reached Neuen- 
klrchen on the laäi, and Saarbrücken on the 13th, where It awaited orders. 
When none came, it continued its march on the 15th and had reached St. 
Avoid (51 km. from file Hoselle), where it no doubt expected to remain, as 
dte men were engaged in feeding and watering, iriien an order (the diary does 
not state by whom issued nor by what route despatched) arrived directing it 
to advance rapidly and to throw a bridge across the Hoselle at Airy. At 
6 P.H.I accordingly, dte train resumed Its march, reaching Hemy, where it 
was met by Pfeffer, late that night. It still had some 30 km. to go to reach 
file Hoselle and covered this distance between 5 A.U., and i3^5 P.M., 
on the 16th." 
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very apt to arrive honrs too late, thereby jeopardizing the success 
of the whole undertaking. 

It IB not the purpose of the following pages to go into questions 
of strategy nor into the part played by river crossings in the 
operations of large armies.* On the contrary, it is to be taken 
for granted that a river is to be crossed at some suitable point or 
points. Within these limits, it Is proposed to investigate the 
relation between tactics and technique in offensive operations 
in vliich it becomes necessary to cross a water-course over 
which there is no bridge available on the line of operations. To 
be sure, the result will, In most cases, be a crossing by means 
of a bridge, and how the construction of this bridge may be 
made tactically and technically possible, frequenUy in the face 
of hostile opposition, that is the element in the ever changing 
dtuation that Is here to be investigated. 

A strict division and classification of the various cases that 
may arise Is, Indeed, not always possible as the methods to be 
employed overlap. Often, in order to succeed, promptness 
must be coupled with force, or surprise with force, and fre- 
quentiy surjöise with special expedition. Neither is such 
clasäflcation always of practical value. Though it may perhaps 
be possible to ascertain the characteristics of each river crossing 
—after the event, in order that it may be assigned to a definite 
class or group, in reality the situation confronting a leader is 
rarely so clear that he could know to vbtA particular class or 
group it belongs. 

Nevertheless, an attempt will be made to classify the various 
kinds of river crossings in accordance witii the Pioneer Field 
Manual, for only by doing this can the points that deserve 
attention be logically developed. But it is by no means desired 
to formulate a scheme of hard and fast rules that, without regard 

' The put pUyed by river crouiiigs iu tb« Urg«r operations and the Inci- 
dental tactical and technical measnreB are treated lu some excellent esaays 
bj Fleldmaiihal-Lleutenajit A. HauBenbUa and Major J. Torba, both of 
äie AnstnKHtmsarian Army, in " Uittellungen liber Gegenstinde des 
AitiHeria und Geniewasens," ITos. 9-ia of rgii, and Nos. i-a of igi3. 

Cdonel Balck haa similarly treated tlie relation existing between la^e 
operatiou and ttie crossing and defense of river lines, in "Taktik," VI, 
H Kampf nm nnssUnlen." He is perfiaps the first of oor modem military 
anthars who, in the light of nmnerons examples from mUltary history, dis- 
cusses flie most Important requirementa and attainments of pioneer technique 
Qiat played a part in die various situatiotts cited. 
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to the peculiarity of eacli and eveiy indindual situation, urns 
to find among events of the past a model acclaimed as a panacea. 

The Manual mentioned differentiates between the following 
classes, -viz., 

I. (Par. 66.) When the bridge is constructed at a distance 
from strong hostile forces. In this case, perhaps nothing but 
an interference on the part of hostile patrols and of weak detach- 
ments may be anticipated. 

H. (Par. 67.) When the enemy, due to the rapid progress 
of the operations, either has not as yet been able to provide 
for securing and guarding a stretch of river, or has not as yet 
reached the river at alL In this case, advantage is taken of the 
start gained by prompt occupation of the opposite bank. 

m. (Par. 68.) When the enemy intends only to delay the 
attacker on the river line, either with a weak force or by fire 
delivered from a position farther in rear. In this case, a crossing 
is forced. 

IV. (Par. 69.) When the enemy has provided a more or 
less extensive covering force on a broad water-course, with the 
intention of opposing the assailant with a strong force either 
vrfiile he is in the act of crossing or soon thereafter. In this 
case, the attacker, after careful preparation, gains possession of 
the opposite bank by surprise, either by evading the hostile 
forces altogether, or, when necessary, by striking directly at the 
hostile front with all the force at his disposal. 

These studies are prefaced by examples of concrete cases, 
even those of peace time being Included. From a technical 
point of view, the latter may illustrate conditions that closely 
approximate those of war. Moreover, they are frequently well 
adapted for clearly briogiiig out the motive animating the 
opposing leaders and for fumishii^ a proper standard of the 
value of details, although the factor of actual hostile influence 
is entirely lacking. 

I. BRIDGE CONSTRUCTION OUTSIDE THE EFFECTIVE 
ZONE OF STRONG HOSTILE FORCES. 



On August 15, 1S70, the 22d Infantry Division, advancing 
from Lun£vUle on Bayon, received a message from its advance 
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cavalry to the effect that the bridge over the Hoselle at Bayou 
— on the line of advance of the division, was destroyed, hut that 
there was no enemy in the vicinity. 

The ist Company, nth Pioneer Battalion, chai^d ivith re- 
constructhig the bridge, after gathering some improvised ma- 
terial in Z£nnam£nil, advanced ahead of the division toward 
the Hoselle. Fifty pioneers were mounted upon the light 
bridge train, some more followed on requisitioned farm wagons, 
and the remainder marched, their packs being carried on 
wagons. This enabled the march to be accelerated— the wagons 



Fig. I. 
Bridge Coiutmcuon «t Bayon, Aug. 15, 1870. 

often moving at a trot, and the construction of the bridge over 
the Moselle begun with fresh troops. A few patrols on the 
left bank of the river sufficed for local protection. The bridges 
over the branches of the Moselle at Bayon were completed so 
quicUy that the outposts oi the division could be posted on the 
opposite bank without a single minute's delay. 

GBHEIUa. 

At least ninety percent of all bridging operations in the field 

are similar to flie one at Bayon. They usually involve the coa- 
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struction of bridges in localities irtiere strong hostile forces 
need not be anticipated, but irtiere at most only small hostile 
forces or patrols may be encountered or may be able to operate. 
Such bridging operations have also frequently been executed 
in the immediate presence of the enemy in cases where the 
latter either refrained from interfering irith the crossing^ or did 
not perceive at all that a bridge was being constructed in his 
vicinity. In Ulis category may be included the majority of 
river crossngs that are necessary during the pursuit of an 
enemy whose rear guard is weak. 

Although the reconnaissance of a river course as to the practi- 
cability of crossing it, should be made by pioneer officers as far 
ahead as possible of the leading elements of the marching troops, 
at any rate before the troops arrive at the river banb, the actual 
c<Histruction of the bridge will usually not be undertaken until 
the troops have reached the obstacle. It Is then a very ^mple 
matter quickly to make the necessary tactical dispositions to 
cover the bridging operation. This is especially true when a 
water-course stops a pursuit, the troops naturally closing up 
and coveting troops being promptly detailed to push across 
in some way or other and to drive off and to keep at a distance 
any disturbing hostile detachments. 

If, like at Bayon, bridges must be constructed ahead of the 
leading elements of route columns, or if pioneer organizations 
are despatched to a flank or to the rear for such a purpose, some 
infantry or cavalry should be sent along for their protection if 
encounters with weak hostile detachments are to be feared, 
la many instances pioneers may even have to furnish their own 
protection. 

In discussing bridge construction at a distance from strong 
hostile forces, the conduct of covering troops will for the present 
be omitted, to be taken up later. The technical side of such 
work, in so far as it is of general interest, is first to be examined. 
But it is just as well to point out that, aside from the covering 

' On August 3i> 187O) the i«t Field Pioneer Compaji; of the Xlth Army 
CoipB tlirew m bridge over the Meuse at Donchery, within 3 km. of the fortress 
of Sedan. As Oiere was no infantiy on the spot, the company itself provided 
for the eecurltr of the work. Later on a company of infantry tliat had been 
detailed to cover Ae bridge work, cleared the nearby THÜtEes of French 
Btragglera, who had, however, not thought of interfering with the construction 
of the bridge. 
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troops posted at some distance ficom the crossiiig, a small 
covering group should be posted in the immediate vicinity of 
the farther end of the bridge as local protection. It is desirable 
to connect the advanced covering troops with the bridge site 
by means of flag or telephone. The troops constructing ib.9 
bridge must be in instant readiness for action in case any inter- 
ruption of the workf even if only by patrols, is to be feared. 

The pioneer commander must give his whole attention to the 
problem of constructing a serviceable and reliable bridge in all 
circumstances. In many cases, it may be desirable to hasten 
the wcH"!! of construction. When this is the case, it must not 
be done at the expense of reliability of construction, but throu^ 
timely preparation, foresi^t, and careful dinsion of labor. 

Sxtraordioary demands are often made on the reliability of 
construction, and tiiis is not always sufflcienUy realized in peace 
time exercises. On September ist, 1870, the Bavarian 1st and 
nd Corps, as well as parts of the Prussian IVth Corps, crossed 
over the two bridges hurriedly thrown across at RemiUy by the 
Bavarians. In addition, these two bridges were during the 
entire day covered by ammunition columns, sanitary columns, 
and convoys of wounded. If one remembers vrba.t a great 
load is nowadays thrown upon a military bridge by the heavy 
artillery attached to a corps and by army transport columns 
(with an axle load up to 140 cwt.), one will be impressed with the 
absolute necessity of reliable construction. An interruption of 
a crossing might have incalculable consequences. 

Of quite as much importance as the reliability of the bridge 
itself, are the roads leading to and away from the bridge. Even 
the best bridge will be useless for heavy traffic if the roads 
leadhig to it are not adequate. Cultivated ground and meadows, 
unless conditions are very favorable, for example in case of 
drou^t or frost, make the most unsuitable approaches to 
bridges. After brief usage, deep ruts will form in them, neces- 
sitating permanent improvement; rain irill convert them into 
mud holes, and their usefulness can be restored only by con- 
necting the nearest firm road with the completed bridge by 
cOTduroying: at best an extensive task requiring much material.' 

> During the middle of December, 1870, äie ist Pioneer Conyianj of Uie 
Guards timw ■ bridge oTer the Hame at Vairei. On the one bank Uie 
approach led orei about 340 m. and on tibe other orer aboot 650 m. of cultivated 
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11ierefote> iriienever possible, pennanent roads should be 
selected as approaches, and even rather expensive work entailed 
in reconstructing destroyed bridges should not be avoided, so 
long as the firm and comfortable roads leading to the destroyed 
bridge may be utilized. Frequently, one will be content with 
quickly constructing a bridge with service equipage alongside 
the destroyed bridge and will have to put up with worse bottom, 
steeper approaches, and more pronounced bends. But if the 
situation requires that a permanent crossing be maintained at 
that particular point, the old bridge should be reconstructed — 
usually with improvised material, simultaneously, if practicable, 
with the new bridge. 

Sometimes the desire quickly to cross narrow streams or gaps 
in partially destroyed bridges, leads to the construction of foot 
bridges' or U^t bridges.* The French have constructed and 
tested such bridges, which they transport on wagons and can 
throw across a gap in a very short time (see Appendix I), for 
example, to prevent tiie advance of their infantiy from being 
impeded by destroyed bridges of medium span. But it should 
be remembered that the construction of such bridges without 
preparation usually takes a good deal of time and that, in the end, 
the bridge can not be used by horses and vehicles at all or at 
least only vrith great caution. It would be much better to 
utilize the division bridge train to throw a light bridge across a 
stream if the farther bank can not be reached in any other way 
with the available material. To convert a bridge of this char- 
acter into a real bridge would not eucounter insuperable diffi- 
culties. To be sure, the lack of service and impressed material 
has often compelled troops in campaign to be satisfied with 
light bridges of the most precarious description. 

The prompt construction of a bridge under the conditions 
mentioned may be best facilitated and prepared by — 

I. Timely and apiHX>priate reconnaissances and preparations; 

3. Husbanding the strength of the pioneers as much as 

ground. When a duw set in diese approschea becune quagmires, and as It 
woa In^racticable to transfer flie bridge to anoflier locality, the companr 
began to corduroy the Kftntchts. The entire company, frequently at full 
strength, was contbraously engaged In this corduroy woA until it left Vaires 
St the ckwe of January, iS?!. 

I " bOckenatege." 

> " Laufbrficken." 
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possible during their advance to the bridge site, especially as 
haste is requisite; 
3. AppiopiiAia measures during the work of con8tntctio&. 

SECOnNAISSANCES. 

Every river course noted on the map and lying either in the 
line of advance or on a flank must engage the careful attention 
of every pioneer leader. For, it may be confidently expected 
that problems of various sorts irill await the pioneers at these 
obstacles. Everything should be done, therefore, without wait- 
ing for orders from the commander, to get information at a 
timely moment about the available crossings. The pioneer 
officer attached to a large cavalry command — the commander 
of the cavalry pioneer detachment, will be charged with the 
important duty of doing some preparatory work in this connec- 
tion, and to see to it that his general reports in regard to all 
streams crossed by him are promptly sent to the rear and that 
they reach the higher pioneer commanders.^ Of course, the 
information contained in these messages does not suffice. The 
messages simply furnish general information Uiat enables bridge 
trains to be brou^t up, improvised material to be requisitioned, 
ete. When a bridge is ordered to be constructed, the detailed 
reconnaissance for the purpose should be made as soon as 
possible by the organization charged with the bridge work, 
when practicable, under the personal direction of the senior 
pioneer officer charged wiüi the bridge work. 

Speaking generally, the terrain to be leconnoitered can not 
possibly be reached soon enough. One should not hesitate to 
make even long rides at night, if by tpaWng them, the recon- 
naissance proper can be begun at daybreak. Night reconnais- 
sances are, in general, of little value, but the presence of hostile 
forces may make It necessary to reconnoiter along the river 

> n^mleon usign«d on« experienced engineer officer to esch caTali; 
dMsloii. Gennu pioneer offlcera did good work in « Blmiki rapadt^ In the 
canqMtign of 1870-71. lientenuit Neamelster, Xth Arm; Corps, for Inatance, 
cnMMd dte HoseUe with a strong cavalry patrol after an advance of 60 km., 
being one of tbe first to do so, destroyed [nqwrtant telegmph lines on the 
boatüe side of the river and ascertained that it was stUl spanned b; ttiree 
intact bridges, of wlüch fact the supreme command had nntU then been in 
total ignorance. An experienced captain of pioneers is, b; the way, at present 
attached to each French cavalry division, another pioneer officer commanding 
the ^clist pltmeer conq)any. 
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bask or on the hostile bank during the hours of darkness only. 
It may sometimes be possible to reach the river by means of 
motor cars and then to get mounts from the cavalry for the 
reconnaissance. 

In many cases, the patrols pushed ahead must first clear up 
the tactical situation under vhkh the crossing \rill have to be 
made. The general situation and reports brou^t in by the 
cavalry and aircraft will, to be sure, give some Idea as to whether 
resistance may be expected on the river and as to the character 
of that resistance, but more definite information will not be 
obtained until reports are received from the patrols sent forward 
to make special reconnaissances. In these reports, every bit 
of information that is not in accord with the supposition under 
which the patrol was despatched, is important. In case the 
patrol unexpectedly encounters strong hostile forces, prompt 
report should be sent back of that fact in order that the com- 
mander of the troops may be enabled to issue liis orders in time 
to meet the changed situation. But information to the effect 
that the point on the river bank where the enemy was expected 
is unoccupied is much more important. Prompt report is 
especially necessary in this case, to enable the leader to throw 
troops across and thus to take full advantage of the golden 
opportunity unmolested and at once to effect a crossing that 
perhaps later on would have to be forced in face of the enemy. 
To be sure, such reports must be absolutely trustworthy, as 
they may induce the superior commander to come to a decision 
having far-reaching consequences. To this end, patrols should, 
in the first place, thorou^y investigate conditions on the far 
bank of the river; an energetic advance across the river is, 
therefore, absolutely requisite. While occupied in this task, 
patrols can simultaneously gather important technical informa- 
tion relative to the character of the river, the opposite bank, and 
the roads leading away from it. Cases in which patrols have to 
observe a certain amount of caution in crossing the stream, frill 
be discussed later on. 

Patrols should, in no circumstances, allow their investigations 
to be delayed by posts pushed across by the enemy to the 
attacker's side of the river. If they are not strong enou^ to 
cope unaided with such hostile posts, steps must be taken to 
bring up stronger forces (cavalry and cyclists). The superior 
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commander is not likely to be grsteful to the ploaeers if the 
recoimaisBance inddental to a crossing that is perhaps to be 
effected with celerity is retarded, because they failed to call 
upon ottier arms for assistance as soon as it became evident 
that unaided they were not making adequate progress. 

Many erroneous opinions are prevalent in regard to the 
strength of pioneer reconoaissance patrols. During one of the 
larger pioneer exercises, a pioneer oflScer of high rank, accom- 
panied by only one young officer and a mounted orderly rode 
from 25 to 30 km., and reconnoitered a broad stream for a 
crossing. The lieutenant's horse soon played out and so — 
there is no use mlnrfng matters, the two other riders wandered 
aimlessly up and down stream without getting results, without 
giving directions to the pioneers and bridge trains that were 
meantime approaching, and without taking any requisite mea»- 
nres nor issuing necessary orders. Chaos was the result, 
primarily because of the entirely inadequate strengUi of the 
reconnoitering patrol. Such patrols should be strong and should 
consist of several officers, non-commissioned officers, and men, 
Üie officers mounted, the non-commissioned officers and men 
transported on wagons. Bridge wagons of the new division 
bridge trains are well adapted for suck transportation. In case 
ot necessity, other vehicles or bicycles should be requisitioned. 

The bridge wagons also carry means for quickly throwing a 
patrol across a stream. When such wagons can not be sent 
along, or when the proximity of the enemy precludes the use of 
pontons to feny patrols across, the patrols should at least be 
equipped with life preservers and raft sacks (.Floauacke), vbich 
can easily be carried on the horses. 

The attention of pioneer patrols is completely occupied by 
die object of their reconnaissance in this case as well as in 
others to be discussed later. If they are obliged to take care 
of their own security, the thoroughness of their reconnaissance 
will, without doubt, suffer. It Is, therefore, a good plan, to 
idace a cavalry detachment at their disposaL This will brush 
aside weak opposition and protect the pioneers during their 
work. Cavalry detachments detailed for such duty should be 
particularly circumspect in their conduct when secrecy of the 
reconnaissance operations is necessary. 

In general, the orders ^ven the pioneer commander will 
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cleari; specify approziinately irtiere the bridge is to be con- 
structed. This relieves him from making any tactical estimate 
as to the location of the bndge site, and technical consideratlonB 
will predominate. The importance of good roads to and from 
the bridge has already been mentioned and nothing but matters 
important for the bridge construction proper and familiar to 
every pioneer officer, remain to be discussed, viz., width and 
depth of the stream, velocity of its current, character of its bonks, 
placing improvised material in readiness, etc. 

The decision as to where and bow the bridge should be built, 
and whether there will be time enou^ to do the twarinnim 
amount of preparatory work before arrival at the pioneer unit, 
depends upon the proper estimate of all the conditions en- 
countered. 

The procurement of material retards the building of Improvised 
bridges in war, according to experience, to an extent little appre- 
ciated in time of peace. Here is where even a handful of men 
arriving early at the bridge site can do a great deal of preparatory 
work before the pioneer unit arrives. They not only determine 
what local material is available, locate blacksmith shops, builder's 
yards, and hardware stOTes, requisition wagons and teams, 
have staples and spikes made, etc., but begin, if practicable, 
with the aid of the local inhabitants, to biii^ the material (even 
river boats, power launches, etc.) to the place where it is to be 
used. The threat to impose a contribution on the community, 
or to tear down the mayor's house to obtain bridge material, 
will, even in hostile country, put many people in motion to get 
together whatever material may be necessary. To be sure, 
energetic officers, non-commissioned officers, and men are 
needed to supervise the businesslike and prompt execution of 
the orders given. If the locality is reached soon enou^, a 
community may even be directed to begin repair work inde- 
pendentiy, but under proper supervision, on destroyed bridges, 
and to build ramps, approaches, etc.^ 

Bridges are frequentiy buut at night. But it is practically 
impossible to construct improvised bridges quickly at night 
unless btiilding material is found available and sufficient Ülu- 

1 During the campaign d 1796, Ncpoleon directed the commiinitleB on the 
Tanaro to rebuild, within three daya, all the flying bridges tiiat had been 
deatroyed by General Colli in his retreat. The task waa completed to 
Napoleon's entire aatisfaction within the time aeL 
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mmation is provided for the work. The reconnaissance patrols 
should invariably ascertain whether adequate stores of material 
are available in the locality. 

Simple expedients suffice to determine the width of the stream, 
the velocity of its current, and the profile of its bed. This 
information then serves as the basis for an accurate, detailed 
diviaon of labor, and for an estimate of the amount of material 
required. 

It will be a good plan, in all cases, for the patrol to make 
arrangements for subsisting, billeting or bivouacking their units 
before they arrive. In any event, it is desirable to quarter the 
pioneers as near their irork as possible. — ^If, in addition, the 
patrol determines where covering detachments should be posted, 
plants signposts indicating the road to the new bridge and 
establishes communication with the approaching organization, 
adequate preparations will have been made for the construction 
of the bridge. 

It will be seen that a reconnaissance patrol has plenty of 
problems to solve and can cope mth them only if its strength is 
adequate to its task. 

THE OROAHIZATIOR AHD ITS BRIDGE EQDIFAOE. 

It depends entirely upon the situation and the orders issued 
as to vthan the pioneers move out to tackle their task. It is 
always desirable for them to arrive at the bridge site as soon and 
In as good condition as possible, and to begin bridge work 
promptly after getting a meal and resting as long as the situation 
permits. Like the commander of the ist Company, nth Pioneer 
Battalion, mentioned above, any leader whose company has to 
make a long march to reach the bridge site, should see to it 
tliat at least a part of his men as well as those of infantry supports 
tliat may be attached, and their packs, those of non-commis- 
sioned officers, at any rate, are carried on wagons. Building 
operations will be materially accelerated even If only 40 or 50 
pioneers arrive at the bridge site ahead of their company. 
They generally suffice to attend to the preliminary construction 
irork that usually takes up much time. 

It may be well to give here a few practical hints, based upon 
experience, about utilizing bridge trains for the transportation 
of personnel and packs. In addition to their normal load> each 
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at the three trestle balk and trestle wagons of the new division 
bridge trains can carry 50 knapsacks, IncIusiTe of intrenching 
tools, and each of the 12 ponton wagons, 28 knapsacks. If the 
trestle balk and trestle wagons are to be used for transporting 
men only, all the packs of the company can be comfortably 
carried on the ponton wagons of the division bridge train. Each 
of the three trestle balk and trestle wagons can cany el^t men 
for considerable distances. The new division bridge train can, 
without difficulty, transport 60 men and the packs of the remain- 
ing men of the company. For short distances (a few kilometers), 
and on level ground, 18 to 20 men were transported at a trot 
during maneuvers on each of the wagons carrying old model 
pontons, i. e-, a company at full peace strength was carried od 
one division bridge train. 

It has already been pointed out that, if a bridge is to be 
built quickly, as much service bridge equipage as possible should 
be placed in readiness and used in the work. It is likewise very 
desirable to have a few extra pontons available for life saving 
and guard purposes and in reserve. But when service bridge 
equipage is not available in adequate quantities, the pioneer 
commander will have to exercise considerable fored^t in 
gaäiering material for and wide, and will sometimes even have 
to carry it along permanently.' The bulk oi such material 
should consist perferably of boards, which are taken from the 
nearest lumber yard and carried along on lig^t wagons. It is 
likewise desirable to procure and to carry along light beams, 
staples, spikes, wire, and rope, provided proper limits are not 
exceeded. But even man can be done. Simple hasty bridges 
that take up very little room, can be constructed and carried 
along by a pioneer organization for a time. Paragraph 439, 
F.S.R., permits such temporary transportation. To quote : " Hie 
trains may be temporarily increased ... by commanders of 
troops requisitioning a few vehicles to transport service equipage, 
etc. Commanders taking such action will render a report there- 
of and will be h^ld personal^ responsible that the practice does 
not lead to abuse." 

At Worth almost all of the pioneer companies arrived on the 
battlefield minus their tool wagons. These had been held back 
by commanders and had been unable to follow their units on 

' Sn " Deutsches Offidei-BUtt," 1911, p. io8a. 
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account of the bad state of the roads. The result was that the 
bridges over the Sauer had to be built without the service tools 
of the pioneers. The principle that there is just as little excuse 
for a pioneer company to become separated from its bridge train 
as for field artillery to become separated from its caissons, has 
been emphamzed so often, meanwhile, that it is scarcely neces- 
sary to repeat it here. But that, in the future as in the past, 
a pioneer company may be forced temporarily to dispense with 
its wagons, is by no means precluded. When this happens, the 
company commander should follow the example set by General 
Ebl£ of the French Engineers during the retreat from Moscow. 
When Napoleon abandoned his bridge trains and used their 
teams to save his artillery, General Eblö had every pioneer cany 
some tools, etc., from the abandoned trains, in addition to his 
usual hit, and in this manner transported equipage that proved 
invaluable at the crossing of the Beresina.' In such emer- 
gencies, even horses may be made to cany pioneer equipment 
temporarily. Foreign armies, for example, have no tool wagons 
at all with their cavalry divisions, but carry all pioneer tools 
either on pack horses or on pack mules. 

THE COHSTRDCnON OP THE BRIDGE. 
Z shall not attempt to discuss the type of constmctiott — whether 
service equipage or improvised material is used, the kind of piers 
employed, etc. Every pioneer officer knows from experience how 
an appropriate division of labor can expedite the work. But 
the great importance of gathering building material for im- 
I^ovised bridges should be again emphasized. To be sure, in 
densely settled regions, timber, iron, power boats, etc., will be 
found in super-abundance, and advance patrols and detachments 
can begin collecting what is needed. Besides, the pioneer com- 
pany wül, as already stated, sometimes carry along improvised 
material; but, nevertheless, the troops themselves will upon 
arrival at the river often have to carry and haul the material 
needed. The rapid progress of the bridge work is, moreover, 
almost nliolly dependent upon the timely arrival of the material. 
"The company commander* should, therefore, not leave the 

' Kapoltton alurald be g^en die credit for luTiiig roaeated üüa tneasore. 
■Prom comments appended to the report on one of Qie larger pioneer 
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work of collecting material to his subordinates, but should 
supervise it himself. In this work, he will often encounter 
difficulties that will tax his resourcefulness to the utmost, 
iriiereas the bridge work itself, provided appropriate dispositions 
have been made beforehand and clear and definite orders have 
been issued, can be left to an experienced subaltern. In some 
cases, it may, likewise, be desirable to install telephone or 
cyclist communication between the place where the material 
is obtained and the bridge site, in order that accurate information 
may be obtained at any moment as to the amount of material 
on hand and the amoimt to be expected, and that changes in 
construction necessitated thereby may be made in time." 

Foresight in procuring improvised material will likewise play 
an important r81e where service equipment is to be used in 
bridge construction. For, it is a cardinal principle that every 
bridge built of service equipment must be replaced as promptly 
as possible by one constructed of improvised material. Every 
pioneer officer charged with building a bridge should bear this 
in mind and make his preparations accordingly, primarily by 
procuring the requisite material. If this is neglected, neither 
the bridge train nor the pioneer company itself can be released 
and sent forward to rejoin the division, iriiich, meanwhile, is 
earning laurels on the battiefield and sorely misses its pioneers, 
who are supervising the passage of field and divisional trains over 
their service bridge. 

For an example of crossing a service bridge, see the chapter 
on " Rear Guard Actions on River IJnes." 

n. ACCELERATED CROSSINGS IN THE IMMEDUTE 

PRESENCE OF THE ENEMY. 

EXAMPLE. 

The following situation developed during a maneuver (see 
Fig. J): 

The Reds occupied a position on the right bank of a river 
about 40 m. wide, their left flank resting at A. The Blues bad 
deployed opposite them, with their right flank resting at B. 
As the stream made a further advance impossible, it became 
necessary to gain possession of the bridge at the village C. 
This bridge was held by one Red company posted in an excellent 
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position. Artilleiy could not be brought to bear effectively 
against C. A Blue detachment conüsting of one battalion of 
infantry, some cavalry, and one pioneer company vriOx division 
bridge train, therefore advanced carefully under cover on village 
D, with the object of driving out the hostile company. During 
a halt, a detachment of pioneers and infantry to be thrown 
across, was assigned to each wagon of the bridge train. The 
train then moved at the trot, infantry and pioneers running 
alongside the wagons, toward the nearby river. Upon arrival 




Fig. a. 
Acceterated Crotdng. 

there, the pontons were quickly unloaded snd in a very short 
time the first detachment of Infantry was on the right bank. 
The infantry battalion and a few cavalrymen were soon ferried 
across without receiving a single shot. Completely surprised 
by the advancing infantry, the hostile company at C, without 
offering serious resistance, evacuated its position, which was 
now also entered from B. 

GEIfERAL. 

The situation described in the foregoing example, requires 

that a golden opportunity be quickly seized and that a river In 
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immediate proximity of the enemy be crossed practically in 
route column at a point on wliich the enemy had not as yet 
focussed his attention, and iriiere he could seriously interfere 
with the passage if he were apprised early enough of the pro- 
jected or actual operation. Operations like tliis can be under- 
taken either in the daytime or at night. 

Such situations arise with special frequency in pursuits and 
during or after engagements. If promptly utilized, they furnish 
a commander the easiest solution of the seemingly difficult 
problem of crossing, while producing a very discouraging eSect 
on the enemy, v^q believed the stream would protect his position 
or his retreat. 

The crossing of the Saale by parts of Goeben's Division during 
the engagement of Kissingen,' fits the situation described 
almost exactly, but was not selected as an illustration because 
an intact foot bridge was used in that instance and the operation 
did not require the building of a new bridge over a stream, as 
contenqilated in this discussion. 

Everything depends upon celerity of execution. Therefore, 
don't reconnoiter too long and waste valtuble time in prepara- 
tion but act with decision, energetically push troops and bridge 

> DmlnK the atbick on Kissliigen (see Fig. 3), on July 10, 1866, It dereliqwd 
fliat äiat Btronglf garrisoned place was prepsred for dsfense and flut the 
principal bridge was barricaded. The oQier bridges were partiallj demdiahed. 

Since an assault against the bridge would, wifiiont doubt, have entailed 
heavj losses, it was obvionsly desirable to cross the Saale, irtüch waa onlj 
30 m. wide, either above or below Kissingen and to force dte eracoation trf 
the clt7 by a sadden flank attack. The division commander, General von 
Goeben, accordingty ordered Wrangel's Brigsde to cross the river " some- 
vrtiere, no matter how," and to attack Kisaingen bj envelo^ng it. ITeläier 
pioneers nor bridge trains were at fiand fot the crosdng, and äie infantry was 
thrown upon ita own resources. But ss luck would have it, Qie commander 
of the battalion that arrived first, discovered a superficially demolished bridge 
without deck, 500 m. below the town in the vicinitf of äie Linden HflMe, 
and the leading company at once clambered across one by one. The bridge 
waa then partially repaired by infantrymen but permitted a crosshig in dngle 
file only. The enen^ made no move to throw back tiie troops so unexpectedly 
appearing on bis side of the river. The Prussian forces near the Linden 
Uuhle meaniriille grew steadily until they were strong enout^ to sttack 
Kissingen on äie left bank of the Saale, thereby forcing file enemy to evacuate 
that city. (For details, see Cardinal von Widdern, " Gefecht an Fluazfiber- 
gangen," p. 38 et seq.) 

A very similar situation eziated during the engagement of Vülersezel, 
irtiere the principal crossing over fiie Ognon was forced from the rear by 
gradually tluowiag troops across by means of a footbridge that was found 
below the dt;. 
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equipage to the river and at once throw troops across, or, if 
necessary, begin at once with bridge construction before the 
enen^ has time to reflect or to take counter-measures. The 
best footectlon of the operation lies in boldness and celerity. 




Kg. 3. 

The situation is similar but much more simple when both 
forces are advancing toward a river and one reaches it before 
the other does. In that case also, the best solution is to take 
advantage of the start gained by very promptly throvring troops 
across. This operation must frequent^ be continued until the 
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bridge, the constructioii of which begins at the same time and 
goes on simultaneously therewith, is completed, and which must 
be thoroughly protected from interference on the part of the 
advancing hostile forces. 

Strong cavalry pushed ahead with pioneers will sometimes 
find itself in such a situation, but in that case, it is desirable to 
have infantry at the crossing point as soon as possible. It is 
still better when infantry (say either as cyclists or on wagons) 
accompajües cavalry charged with a crossing of some magnitude, 
and covers the crossing and later on serves as support for the 
advancing cavalry. While performing these duties, Üiis infantry 
can dear the opposite bank of small hostile parties and keep it 
clear of them, in order to enable the following troops to negotiate 
the crossing under the easiest conditions. 

DETAILS. 

A few details that merit attention in the first described situa- 
tion will now be presented. Ko di&culty will be experienced in 
arriving at proper conclusions in the last described and more 
simple situation. 

The crossing point should be tentatively selected from the 
map and should be so located that it can be reached without 
mahing an unduly long march. In addition, it should not be too 
far from that point on the opposite bank, against which the attack 
is to be directed. When these conditions can not be fulfilled, 
the attackdng troops will lose too much time in marching and the 
prospects of surprising the enemy will be correspondingly 
diminished. A good road, practicable for vehicles of the bridge 
train and affording concealment for the advance to the river 
bank, is always of decisive importance.^ If troops are com- 
pelled to march for miles in order to reach the crossing point, 
all prospects of surprising the enemy vanish, and the success of 
the whole operation becomes doubtful. 

The character of the river itself, and the nature of its banks 
usually pli^ only a subordinate rSle in the crossing. If troops 
equipped with sufficient bridge equipage have succeeded in 
reaching a river without being discovered by the enemy, they 
will also manage to cross it. The troops will gladly put up with 

> Short BtretcheB of road that ore not concealed from the enemy's view, 
can often be scieened by masks. 
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an kinds of difiBculties and hardships incidental to the crossing, 
provided they know that victory awaits them on the other bank. 
To find a crossing point against which the enemy will not be 
able to bring his artillery to bear at all, will be possible in very 
exceptional cases only. It Is usually sufficient to pick out a 
crossing point that is concealed from the enemy's view. It is 
undesinible to cross opposite villages, farms, etc., as they 
tyipear to exercise a special attraction on hostile patrols. Be- 
sides, a crossing at such points is apt to be easily discovered and 
frustrated. 

The reconnaissance preparatory to accelerated crossings in 
the daytime proceeds quickly and simply. A resourceful pioneer 
commander who anticipates the wants of the troops will have 
gathered information, before he gets orders to initiate the cross- 
ing, as to the character of the water-course to be crossed. In 
the execution of the task itself, it is, as a rule, of more imr 
portance to select the most favorable crossing point in the 
vicinity of the locality indicated on the map, than to examine 
long stretches of liver to find the best crossing point. For this 
reason, it is wholly unnecessary to send out a large number ol 
patrols. Usually it is sufficient to send out an e^eiienced 
officer — say the commander of the i^neer company codperating 
in the undertaking, iriio, accompanied by several men, makes 
the reconnaissance. But this patrol should keep one thing in 
mind, viz., that it must accompUsh its mission not only rapidly 
but as secretly as possible. Once the enemy's suspicion is 
aroused, the prospects of a successful termination of the opera- 
tion are material^ reduced. It is, therefore, incorrect, as a 
role, to make a special reconnaissance of the hostile river bank. 
One must rely on the map and on the general impression pro- 
duced by the terrain and let the troops that cross later on make 
the best of whatever conditions they find. If there are serious 
doubts as to whether the opposite bank is actually free of the 
enemy and passable, it is desirable to make a reconnaissance 
(and detailed examination by men who swim across) to ascertain 
the facts. This reconnaissance should immediately precede the 
crossing, but should not delay that operation itself. 

The results of the reconnaissance will reach the commander 
of the troops and the o^anizations charged with the crosring 
operation, either while they are advancing toward the croa^ng 
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point, or at a rendezvous point from vHdüi a choice of roads for 
reaching the river is still possible. 

Meantime, the few preparations necessary for an accelerated 
crossing vill have been made by the troops. As a rule, a pioneer 
company or battalion and a number of bridge wagons will have 
been assigned to the organization directly charged with the 
crossing. The preparations simply consist of assigning to each 
wagon a number of pioneers as ponton carriers and drivers 
(a total of 20 to 23 men under a non-commissioned officer), 
and the first load of a ponton (not to exceed 18 infantrymen). 
They march alongside or directly in rear of their wagon, the men 
detailed to row carrying their oars ; distances between wagons 
are increased. When there are not enou^ pioneers for carrying 
the pontons, infantrymen are detailed to assist. The column, 
protected in front by a suitable covering force of infantry, 
marches in this formation under cover until the river is reached. 
The last available cover is utilized for a short halt and rest, 
during iriilch pioneers and infantry attached for their support 
discard packs, and responsible leaders quickly orient them- 
selves, when this can be done without loss of time and without 
betraying the operation to the enemy, as to the route that should 
now be followed. The march is then continued (wagons moving, 
if practicable, at the trot) to the river and the latter approached 
as closely as possible. Each crew finally unloads its ponton, 
carries it to the river, and ferries a load of infantry across, 
returning at once for another load. Reinforcements tliat have 
arrived meantime are assigned to the various pontons in rota- 
tion as they return to the friendly bank. It is desirable to post 
infantry detachments on the flanks of the crossing point imme- 
diately before the crossing begins. These detachments keep 
down the fire of suddenly appearing hostile forces, but avoid all 
uimecessaiy firing so as not to draw the enemy's attention to 
the crossing. 

Once some troops have been thrown across, the first initial 
success win have been gained, and it will then be entirely up 
to the commander of the pioneer company to see that the crossing 
of the troops is continued as rapidly as possible and that, if 
requisite, a bridge is thrown across. Detailed rules as to the 
procedure to be followed can not be given. They will depend 
upon the terrain, the tactical situation, the available bridge 
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material, etc. As a general rule, however, U will be necessarr 
to establish ferry service, to convert pontons into cavalry femes 
for transporting horses, to initiate the bridge work, etc. To 
issue orders in regard to all of these details and to start things 
going does indeed make great demands upon the energies of 
the commander of the pioneer company and it is a sure sign of 
the sound training of a company if it is able to solve the manifold 
problems that now confront its individual members. 

When instead of a ponton, hasty bridges of any kind are to 
be utilized, considerable time must, indeed, be spent in prepara- 
tion. But a certain amount of caution is requisite. As enticing 
as the idea of quiddy throwing an improvised bridge over a 
stream 60 to 70 m. wide may be, such bridges are usually 
of the lis^test improvised construction, often break down, 
especially when they span wide streams whose current is swift, 
and are not absolutely dependable. Ponton ferry service is by 
no means used as often in practice as it mi^t be, though it can 
be established very quickly over streams not over 40 m. wide. 

The example cited Illustrates an accelerated crosüng skilfully 
and effectively executed in broad daylight in the Immediate 
presence of the enemy. The conditions are frequently much 
easier and like those in a crossing outside the effective zone of 
the enemy, when a small force contains the enemy and endeavors 
to deceive him as to the real point of crossing, while the bulk of 
the force marches to a distant point on the river, ferries covering 
troops across without being observed by the enemy, and con- 
structs a bridge under their protection. The operation is similar 
to that described in the example given below, of a crossing 
effected at night. 

The cavalry masses in advance will, in general, endeavor to 
cross a river in territory outside the enemy's zone of operations 
and, after effecting a crossing, exert pressure tqton the enemy 
from a flank. 

ACCELERATED CROSSINGS AT HIOHT. 

Example. 

During the Imperial maneuvers at Minden in 1898, a situation 

arose that made an accelerated crossing and bridge construction 

at night necessary. (See Fig. 4.) 
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On September 7II1, a Red (Western) Corps (Vllth Army 
Corps, consisting of 4 divisions) retired before a Blue (Eastern) 
corps (Xtfa Army Corps, consisting of 4 divisions) on Minden, 
had reached the left bank of the Weser with the bulk of its forces, 




Tig.4- 
Acceleimted Crossing north of Hlsden. 

and held the bridge head of the suburb of Minden on the right 
bank of the Weser wiUi small detachments. Two diviräons 
were compelled to wiäidraw behind the Weser Mountains. 
The Blue commander decided to let his cavalry diTision swim 
the Weser 15 km., north of Minden during the afternoon of 
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September flh, to let his four divisions cross below the hostile 
positioii during the night September 7-8, and to advance the 
following morning on the left bank against the hostile left flank. 
The pontons of two corps bridge trains had been launched 
onobserred by the enemy 15 km. north of Minden and were 
towed to Lohde and Petershagen after dark. Two infantry 
regiments (the 77th and 78th) arrived there at the same time 
and, toward midnight, were ferried across without any informa- 
tion thereof reaching the enemy. Bridges were Ukewise built 
at the some time at both crossing points. By 4 A.M., two divi- 
sions began to cross the completed bridges, and at 6 A.M., 
began their attack, which completely surprised the enemy end 
succeeded. The attention of the enemy had been diverted 
during the night by the attack that one brigade made against 
the bridge head on the right bank of the Weser at Minden and 
wliich was so successful that parts of the Red Divisions that had 
already crossed to the left bank, recrossed to the right bank and 
thus facilitated the success of the Xth Army Corps. 

Details. 

Reconnaissances incidental to accelerated crossings at ni^t 
should, if practicable, be made during daylight. Special celeri^ 
is usually less necessary in such cases then secrecy. If it is 
desired to ascertain definitely whether the hostile bank is in 
reality unoccupied, that reconnaissance can best be executed 
by swimmers or men in disguise ; or, immediately before crossing 
in some force, a patrol con be ferried across in a single ponton. 

Special preparations need not be made, but it will often be 
a good plan to mark the approach with signposts and shaded 
lights. Pioneers should not be allowed to do any preparatory 
work at the river, such as prematurely pladi^ in readiness 
boats, unloading bridge wagons, launching pontons, etc. All 
such preparations may prematurely attract the enemy's attention 
and cause him to take counter-measures. A single hostile 
outguard at the crossing point may jeopardize the entire under- 
taking. The aim should be to surprise the enemy completely 
by crossing at an unguarded and unobserved point. If a few 
pontons or ferries are in readiness, some troops should at once 
be thrown across without waiting for other means of transporta- 
tion to be made ready. As in operations during the daytime, 
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eveiy encounter with fbe enemy should be avoided and the fire 
of isolated patrols should not be returned if it can be avoided. 
But infantry detachments posted on the flanks must be in 
readiness to fire upon hostile forces that appear unexpectedly. 
Whether a bridge should be constructed after a crossing has 
been effected, and the site of such a bridge, will depend upon the 
situation. To make the crossing over a ponton bridge, which 
can be heard for mues at ni^t, as noiseless as possible, the 
flooring should be covered with straw, manure, etc. 

m. FORCED CROSSINGS. 
BXAHPLE. (Seong.5-) 

On January 20, 1871, during the advance from Gray to Pesmes, 
the 2d Company, 2d Pioneer Battalion, formed part trf the ad- 
vance guard of the 3d Infantiy Division. The information that 
the bridge over the Ognon at A, at the southern exit of Pesmes, 
was destroyed, induced the division commander to bring up to 
the advance guard the light field bridge train marching with the 
main body. 

The French had occupied the left bank of the Ognon, opposite 
Pesmes, with about two companies and endeavored to oppose a 
crossing there. The ist Battalion, 2d Infantry deployed in the 
town and dispersed the French skirmishers on the river bank 
with its fire. Meantime, the advance guard battery had gone 
into position and forced the French companies to evacuate the 
group of houses at B, to wlilch they had retired. 

During the engagement, the ponton wagons had arrived at the 
river and had been unloaded. A rope feny was quickly Installed 
with the pontons — the river being about 50 m. wide at this point 
As soon as one infantry company, which appeared to be sufficient 
to cover the operation, had crossed by means of this feny, the 
construction of a bridge was begun. 

Considerable difficulty was experienced in this, as the Prussian 
Sapper Company, which had only 7 (sic) pioneers familiar with 
bridge building, had to work with strange material, a combination 
of Mecklenburg and Hessian equipage. It took three hours to 
build the bridge, which was then at once used during the pursuiti 

> Tbe civuiiii at Posm« was a conqtantlvd; unimportant event. Bat It 
waa a well initiated and akUftdly executed forced ccoulngt and was selected 
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Fig. 5. 
Forced CrosanK at Posmes. 

OS an Qlnstntioii because all fiie details of it were available in definite form 
in die war diaries. Such forced croaaliigB bare, of course, also been made by 
large organizations. It is only necessaiy to recall the crossing of the Ist 
BaTarian Anny Corps on September ad, 1870, over the Mense at Bazeiliea. 
On diat occa^on, Oie Bavarian artillery so completely diverted the firo of 
the hostile artUluy that the bridge work could be executed by the 3id Genie 
Cvmfiuxj wittioat the loss of a single man. 
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obubral. 

la the exanqile üted, force was the dedsbe factor. Sorprise 
and celerity may enhance the prospects of success of such opera- 
tions, but the characteristic factor of the crossisg is force. 

This method of crossing will undoubtedly be the best in case 
it becomes necessary to pass a narrow stream or one of medium 
width durtng the dayttme in face of the enemy and without 
interrupting the advance. In such cases, this method may even 
be said to be the rule. In case of wide streams, a forced cros^ng 
during the daytime will only be considered «4ien it is definitely 
known that the enemy's occupation of the opposite bank by 
means of patrols or isolated detachments is entirely inadequate. 
If there is any doubt in this regard, it is desirable to adopt the 
method described under IV as a " Surprise Crossing." 

Hence, the crossing over a river that forms part of an occupied 
defensive position, in other words one that constitutes the ob- 
stacle In front of it (for example the Sauer at WSrth) will usually 
be forced. It will then be important for the defender to delay 
tiie attacker's advance, to inflict losses on him during the crossing 
or to utilize the weakness and confusion in the ranks of the 
attacking troops already across, for his own offensive. The 
attacker, on the other hand, will not allow the stream to delay 
bis advance any more than he can he^, and the simplest way 
ci preventing any action on the part of the enemy, is to develop 
an overwhelming fire superiority. 

Other situations that require a forced crossing, will occur 
irtien the attacker believes that the enemy from any cause, 
vrtiether tactical or strategical, has desisted from offering resis- 
tance on the river line, using that line either as an advance 
guard or rear guard position only (see Fig. 6, fc), or at a distance 
from the bulk of his forces, for posting detachments that can 
not count upon support. (See Fig. 6, c.) In this case also, the 
sinkest expedient is eitiier to break through or to crush the 
hostile line guarding the river and thereby to disappoint the 
enemy's hopes of gaining time. 

The artillery, even the heavy artilleiy of the field army, 
naturally plays the principal rfile during this forced crossing. 
All of it should, therefore, be used, if necessary. When the 
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aitUleiT is posted on heights close to the river from which it 
commands the valley and the river, or, mayhap, a bend, the 
concave side of which Is facing the enemy (see Fig. 6, fc), such 
places are especially suitable for forcing a crossing. At the 
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Fig. 6. 

Tain the Japanese carefully posted their heavy artUIeiy in posl- 
tbms tliat enabled it to bombard hostile positions even across 
t wide valley. If the artillery can not find suitable positions, 
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single guns and platoons may be drawn forward under cover 
dear to the edge of the river, provided the hostile opposition 
emanates from small infantry posts only. Even if they don't 
do much damage, they will at least produce a considerable moral 
effect. Their shields will afford an^le protection against rifle 
fire. 

But, it should he remembered that whenever the artillery 
opens up, the secrecy of the undertaking vanishes. Therefore, 
in crushing isolated hostile advance posts located on t river, 
if one desires to avoid attracting all the hostile forces in the 
vicinity and informing the hostile leader by the gun fire Klien and 
where the crossing was effected, one must perforce dispense with 
tiie cooperation of the artillery. 

The infantry and its machine guns will usualfy advance to the 
river on a broad front and in combat formation, make a lodgment 
there, and then develop their full fire power. The pioneers 
arrive at the river with and under the protection of the infantry. 
They must make it possible to cross the river. Ferrying may 
often suflSce, but the construction of li^t foot bridges or of more 
reliable bridges may frequently become necessary. For this 
purpose, service equipage may be used, but over narrow streams 
hasty bridges (Schnellbrücken) and light improvised bridges, 
the material for which can be carried more easily than heavy 
pontons, are especially suitable. 

It is usually wholly undesirable to attempt to effect a crossing 
in mass at one point Should a fairly strong hostile force be 
accidentally encountered on the opposite bank (as often happens 
in villages) , the whole operation, in spite of our general supe- 
riority, may fail in face of the vigorous fire wbkh we are unable 
to keep down. The most certain way to gain the opposite bank 
in a forced crossing is to advance to the river in numerous 
columns, if practicable, suppl}ring every company of the first 
line with some service or impronsed bridge material and the 
requisite pioneer personnel. Each company should then en- 
deavor to cross as best it can with the means at its disposal, and 
after that is effected assist in breaking down such hostile re- 
sistance as is offered. In any event, however, subsidiary 
detachments should be thrown across on the flanks of the prin- 
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üpal coltuim. These should cross by means of the simplest 
expedients and advance against flank or rear of the forces 
defending the river line. 

The drawback to this method is that the pontons of the bridge 
train have to be distributed over a broad front, which may 
make itself disagreeably felt later on iriien a bridge has to be 
built. But the most inqtortant thing is, after all, quickly to 
gain a firm foothold on the opposite bank, and the best method 
for accomplishing that is to cross with a number of columns. 
It will then be the duty of a skülful pioneer company commander 
and of his well trained organization to gather up the scattered 
pontons later on and to get them promptly and in time to the 
site of the bridge. 

The cavalry should endeavor to gain the opposite bank as 
eariy as possible. Thanks to its n<obility, it need not shirk 
detonrs, and can select points on the river that are either weaUy 
guarded or not defended at all. It should cross either by 
swimming or by means of its own bridge equipage and may 
materially facilitate the advance of its own Infantry by striking 
the defender In flank or in rear. 

In case a cavalry division is charged wiüi forcing a crossing 
independently, it should concentrate its artiUery to the best 
advantage in order to be as strong as possible at the point of 
crossing. In crossing wide streams, the task of the cavalry will 
be materially facilitated if infantry (transported, whea prac- 
ticable, on wheels and motor cars) and bridge trains with 
pioneers (on the wagons) are attached to it. 

DETAILS. 
From the very outset, the irtiole undertaking must be per- 
meated by force. Full use must be made of superiority in 
numbers and fire power to impress the enemy with our supe- 
riority. All reconnaissances should, if requisite, be carried out 
supported by strong forces, in order that any opposition may be 
promptiy broken down. Otherwise, the reconnaissance is 
simple. The desire to force the crossing with as littie loss as 
possible, not only permits, but requires that the reconnaissance 
be curtailed. It is primarily tactical in character. It must be 
determined iriietherthe opposite bank is occupied and if so, how; 
where strong hostile forces are located; whether hostile re- 
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enforcements are approaching, etc. In order to get this hiforma- 
tion, patrols should not only advance to the river, but should 
cross it and view things in rear of the hostile forces occupying 
the river line. The appearance of patrols in rear of a weak 
river guard will produce uneasiness and will facilitate the task 
of the attacker. Whereas the tactical reconnaissance is pri- 
marily the duty of cavalry, infantry or aircraft, and iriiile tiie 
artillery should seek suitable positions from which it can co- 
operate, pioneer patrols should gather information as to the 
local conditions at the river (width, cover, approaches) and later 
on act as guides. In case pioneers are lacking (as for examfde 
at the Sauer during the battle of Worth), the infantry, as a 
matter of course, takes charge even of their technical duties. 

In case only service equipage is to be used for the crossing, 
preparations should be made for quickly unloading and bringing 
up of the pontons, by detailing detachments to accompany each 
vehicle. Hasty bridges osually require longer preparations. 
Attention has already been directed to the transportation of 
improvised material for light bridges. When the last cover is 
reached, and not later, the pioneers and their equipage are dis- 
tributed among the infantry companies in case the river is to 
be crossed on a broad front. 

To be successful, the execution of the crossing after thorot^ 
preparation by fire, requires usually only prompt and bold launch- 
ing of the force and appropriate utilization of the avaOable 
technical equipment. Care most be exercised that the wagons 
and teams of the bridge train do not leave cover until the fire 
of the enemy has been actually silenced. When necessary, the 
pontons are unloaded under the nearest available cover and 
carried from there to the river. 

Although hasty bridges and other portable improvised material 
will often be used in crossing narrow water-courses, service 
equipment is more reliable both for throwing troops across 
(ferry service) and for bridge construction. The service ma- 
teriel should, therefore, be held in readiness in the nearest 
available cover, in order that it may be quici^ brought up as 
soon as conditions admit 
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IV. SDRPfilSB CROSSINGS. 
SZAHPI^. 

During August, 1799, some 47,000 Russiaiui and Austrians 
were in position on the north and east banks of the IJnth, 
Lake Zurich and the Limmat, defending this line against a 
French arm; of 60,000 men under Hass£na, directly opposite 
them. Masfi£na wanted to defeat tiis opponents before they 
were reinforced by Suworoff. To accomplish ttiis, it was neces- 
sary for him to cross the Limmat, vrbkh was strongly held by 
the enemy. After three weeks* preparations, this plan was 
carried out by suddenly throwing a strong infantry force across 
the river at daybreak on September 35th, and then building a 
strong bridge for the passage of the bulk of the army. 

The Russian commander-in-chief played into the hands of 
the French in their undertaking by posting the bulk of his forces 
west of Zurich at a point about 9 km. from the crossing — leaving 
only 8,000 men to guard the Limmat (80-100 m. wide), from 
Zurich to its confluence with the Aar, about 3,000 men being 
posted at Welningen (see Fig. 7) and 4,000 men 4 km. farther 
west. But, at the same time, he realized that the vicinity of 
Dietikoo invited a crossing, and therefore, posted three bat- 
talions of infantry on a front of 1,800 m. to guard the river. 
These troops guarded the bank closely by posting sentinels and 
outgoards. 

The French gathered 37 roomy river boats for the crossing, 
capable of transporting 900 men at one trip. Sixteen additional 
pontons were to be used for constructing a ponton bridge. The 
37 large boats were extremely difficult to transport They 
were hauled about 200 km. overland by oz teams, and lay about 
150 m, from the crossing point at Dietikon on September 34th. 
The pontons for the bridge were likewise brought to Dietikon in 
time. From the middle of September on, vigorous demonstra- 
tions vrere made at Gebensburg and Brugg (about 14 km. 
northwest of Dietikon), to make the Russians believe that a 
crossing was contemplated there. During the night of the 
crossing, the 37 boats were carried close to tiie river by about 
1,000 men, and the crews with their implements took position 
directly in rear <^ them. The wagons with the bridge equipage 
stood under cover at Dietikon awaiting orders to advance as 
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soon as bridge work was to begin. " With this, the arrange- 
ments were completed and the preparations for building the 
bridge so thoroughly made, as perhaps in but few other cases." 
( Clatuewiti.) 

The infantry was to cross in three columns, its leading elements 
arriving silenüy about 4 A.M. at the boats. A section of pioneers 
was attached to each column to remove obstacles on Üia right 



Fig. 7. 
CrouÜLg at Dietikon. 

bank. The troops began to cross at 4:45 A.M. The move- 
ment was at once discovered by the enemy, who simultaneously 
opened fire. Nevertheless, the crossing proceeded with great 
enei^, while 32 French guns posted on a wide arc, brought an 
enveloping fire to bear on the hostile bank, the French infantry 
deployed on the near side of the river also taking a hand in the 
fight. After three minutes, 900 men had been landed on the 
hostile bank and by 7:30 A.M., 8,000 men were across. As 
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Booa OB the second echelon of the covering troops had reached 
the opposite bank, orders were given to begin the bridge, and 
the bridge train was brought up at a trot. No special difficulties 
were encountered in building this bridge, which was completed 
in two and one half hours, and by 9 A.M., 15,000 French were 
across. 

OBIfERAL. 
MassSna's crossing of the Llmmat is a model even today. 
One need only to study it thoroughly In all its details to get an 
accurate idea of iriiat to do and what to avoid in surprise cross- 
ings. The preparations for the crossing at Alsen in 1864 were 
made with equal care and foresight. The complete success of 
this operation confirmed the lessons taught by the crossing of 
the IJmmat and gave us an experience In such difficult under- 
takings, which has since been formulated and laid down in our 
regulations. Besides, surprise crossings of magnitude, as al- 
ready stated, play a considerable part during our annual pioneer 
maneuvers and we learn so many valuable lessons from them 
that it may, perhaps, be presumed that we have gained an 
accurate conception of all the tactical and technical problems 
iiuident to such operations. They shall be discussed in the 
following pages in more detaü than is possible, in the nature of 
the case. In our regulations. 

TAKIOUS KINDS OF SUSPSISB CKOSSINOS. 

Stcrtcy of the preparations and the endeavor to leave the enen^ 
as long as posEdble in the dark as to the crossing point, always 
characterize every surprise crossing operation. The prepara- 
tions are made at nigfa. Surprise crossings may be initiated 
in exceptional cases in the daytime, only In case extensive 
foreste, fog or rain afford complete concealment from the enemy's 
view.^ One goes to the trouble of making preparations for a 
surprise crossing and does not choose the simpler methods 
described under 2 and n, in case one has ascertained, or is 
conqielled to assume, that the enemy is carefully guarding the 

1 During the crossliig of the Danube preceding the battte of Wagnin, die 
idtnds in (lie rtrer p«rmitted floating equipage to be collected under cover 
daring tlie daytime and to be placed In readineas in tiie form of fljing bridges. 
la view of tiie aircraft of die present day, tliQ vahie of ancli corer ia conaider- 
«Uy reduced. 
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liver for the purpose of opposing the crossing and allowing the 
bulk of his forces time to come up to the counter-attack. The 
necessaiy secrecy of the preparations occasions the loss of a 
certain amount of time, which must perforce be accepted as it 
is unavoidable in all surprise crossings. It is only in crossing 
wide, unf ordable streams that greater difficulties are encountered ; 




Fie. 8. 
Tninlng the Hostile Main Forces. 

it is consequently in their case only that a careful guard will be 
profitable, and that surprise crossings, in the sense in irtiich 
that term is employed here, will become necessary. 

(a) Taming the Hostile Main Forces. 

The surprise wül be most complete if one succeeds in crossing 
^e river outside the effective zone of the hostile main forces, 
perhaps at a point but weakly guarded. (Fig. 8.) The method 
used is similar to that employed in an accelerated crossing (11), 
but, on account of the iridth of the stream and the possible 
occtqtation of the hostile bank, careful technical preparations are 
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made with great secrecy. These consist of placing river vessels 
in readiness under cover of darkness for the first crossing of 
troops, which is effected heqoentty at one point only. Aside 
from this, one should always make an attempt to evade the 
hostile main forces, prodded the general situation admits. 
When this is done, faul^ selection of a crossing point, mistakes 
made by the troops in crossing and technical shortcomings 
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Kg. 9. 
CroMliig Bt Civb, Sitiutlon on Dec. 31, 1813. 

adjust thenuselves most easily and the harmful consequences 
are reduced to the minimum. The troops will, however, have 
to march considerable distances, as a rule, to reach the crossing 
point But the great risk of crossing a broad stream in face of 
the enemy Is avoided. Neither Blllcher's crossing <^ the Rhine 
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at Caub' (see Fig. g), nor Napoleon's crossing of ^e Beresina 
(see Fig. 24) could ever have succeeded in face of strong hostile 
forces, in view (d the «holly inadequate technical preparations. 
It goes without saying that the attacker, after his turning 
movement has succeeded, must utilize infantry and artillery 
fire to the extent necessary to break down whatever hostile 
resistance is encountered. But, as already stated, all fire, 
paiticulariy that of artillery, quickly attracts the enemy's atten- 
tion and should, therefore, be used with caution when action by 
the hostile main forces is to be apprehended.* 

(i) Frontal Attack against Hostile Coeering Forces. 
The tactical situation, however, firequentiy demands that the 
very opposite of such cautious and time-consuming procedure 
be enjoyed. (See Figs. 10 and 13.) When a weak incom- 
pletely organized d^ense of a river line is to be quickly crushed, 
for example during the pursuit of a defeated enemy who makes 
a stand on the opposite bank, or when a river is to be crossed 
on a particular front in order that operations may be continued 
on the otiier bank in a direct line and without material detours, 
a frontal attack of the hostile position is, in many cases, the 
proper procedure. The character of the terrain and nei^boring 
troops, whose presence makes flank movements impossible, 
will, likewise, often nuke this necessary. 

* At Ibe clou of 1813, the concentntion of die French forces piuhed 
forward to the Shin« in a thin cordon liad alreadr besnn u directed b; 
Napoleon. Thna it Iieppened tliat, about Üie time of Üie crossiiij^ at Caub 
(January i, 1S14), H^ence alone was atill occoided In force, otiier sbong 
French forces beiiig in the Palatinate. The weakness of the French covering 
forces and the belief that they would not anticipate a crossing at Caub, 
indticed Blüchei to throw York's Corps acroaa at that point, althon^ die 
locality ofleied considerable dtfficultiea to bridging and the narrow roads 
and rocky character of the terrain would have been a great disadvantag«, 
if the CTOSBiag had beea seriously opposed. At 1 =30 A.M., January 1, 1814, 
the infantry began to cross, under cover of 1% batteries posted on the heights 
overlooking Caub, and of 3 guns posted on die river bank wiQün die line 
of flie covering infantry. Rothing but small hostile posts were eneoontered. 
By 8 A.H., 6 battalions had crossed to the left bank of the Khlae. The cmi- 
stnictlon of the bridge was greatly retarded by inadequate matCrlel, irtiich 
consisted of canvas pontons and hght anchors, and was not completed tmtil 
January 3. 

■ This method of crossing is discussed in a very readable ess^ In the 
KTiegsUchaisclu Zeitschrift, 1901, p. 62, et seg-^ ttndei ate title, " The C^obsIdc 
of the Schlei, 1864." 
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The methods employed in crossing streams under these as- 
snmiitionB differ according to the value placed upon force (Fig. 
lo) or upon surprise (Fig. la). 

I. Sarprise- Forced Crossing. 

In a surprise-forced crossing, the invpaiationB, especially the 
advance to the crossing pdnt, should proceed with absolute 
secrecy. Once arrived at the river, however, all secrecy should 







Fig. 10. 
SuiprUe-Forced CroMinc. 

be discarded and the crossing forced in broad dq^Iight with the 
coöperatiott of the artillery .> This procedure is fea^ble only 
if the attacker's artillery from a position close to the river 
commands the opposite bank far and wide so effectively as to 
sweep it clean of all hostile covering forces and so as to keep all 
hostUe reinforcements, which on their part, will not find good 
artllleiy positions in the river bottom, at such a respectful 
distance that the attacker's troops, after crossing the conqileted 
bridge, can deploy with ease. But, the effectiveness of artillery 
should not be overestimated. A well prepared defender may 

> The piindpal Japanese croaatng of the Tatu in 1904 may, perii^a, he 
considered ■ anipriae-forced croaslng. 
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have thrown up effecÜTe cover on the river bank, or may have 
occufned strong supporting points, such as nllages, which, 
according to experience, the arttlleiyi unaided, can not compel 
him to evacuate. Besides, dtmuuy trenches may divert its fire 
and timber along the banks impair its effect. Moreover, fog, 
very prevalent In wide river valleys, or rain may entirely nullify 
the effect of artiUeiy fire. 

On the other hand, artillery can bring its full powers into play 
only during a crossing effected in the daytime. All counter- 
attacks ot the enemy are shattered by its lire. As intemiptionB 
need not be feared, the construction of the bridge can proceed 
in peace and checks do not entail such grave consequences as 
irtiere minutes are precious in case troops thrown across are 
hard pressed and must be quickly supported. 

The whole procedure resembles that of a forced crossing 
described above (m). But in a forced crossing, the cards are 
laid on the table from the outset, and even the preparations are 
made in the open, because so little is thought of the resistance 
likely to be encountered that deception of any kind is not deemed 
worth «4iile. The width of a stream is usually the factor that 
mokes turning movements or secret preparations at night 
necesBOiy.* 

■Before the battle of Wagnun, Napoleon decided to moke a anipiiae- 
forced croa^ng of Qie Sttdlau aim of the Danube, lAlch ttOI separated him 
from the Anatiiana. (See Fig. ii.) He made hia prepaiaHons for tiUa doling 
the da7 end, contraij to modem vieWB, executed his dedgn dnring ttie nl^t. 

In June, 1809, he Iiad caused numerous bridges to be consinuted south- 
east of Vienna, connecting the right bank of äie Danube witb the islands 
located tiiere, on^ one arm, lao m. iride, remaining to be bridged. Ample 
matfiriel for feirTing troops across and for bridging was deposited on die Island 
of Loban Itself and on Oie li^t bank. 

After making a feint opposite Esding on Jul; ist, vrtilch induced the 
AuBtrians to occupy Ae apparently tiireatened point, Napoleon suddenly 
aasembted a strong force on July 4ät on the Island of Lobau, which had 
been strongly intrenched during the preceding weeks. Toward 10 P.M., 
nnmerouB French batteries directed a violent fire upon the Austrian positions 
and intrenchments along Hie liver bank, Grosz Eniersdorf being soon in 
flames. After firing had continued for a short time, French infantry was 
thrown across. As soon as it had made a lodgment on the opposite bank 
snd bad been niffldantly reinforced, the construction of a number of bridges 
was begun and, thanks to the excellent preparations, they were completed 
so quickly that by the morning of July 5th, g,ooo French were on Qie left bank 
of ttie Dambe. (For a more detailed description of th« operation, see 
"Mitteilungen fiber OegenatMnde des Artillerie und Oeniewesois," 1913, 
p. «79.) 
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2. Surprise of the Hostile Cooering Force. 

Such an energetic procedure, that of forcing a crossing, will 
be fully justified in many cases. It harmonizes best with the 
confidence bom of the superiority of the attacker, \rtio will but 
unwillingly avail himself of all kinds of tricks and ruses in order 



Fig. II. 
Croaslng of the Danube before tiie Bettle of Wagmn. 

to deceive the enemy. But good artillery positions are a condi- 
tios precedent to the execution of such a crossing. If they are 
lacking, or if the enemy can oppose them from others equally 
good, then nothing remains but to make use of the procedure 
employed at Dietikon, viz., to surprise the hostile force guarding 
the river line by ferrying troops across, and to build a bridge 
under their protection. It goes without saying that the attacker^ 
if his design is discovered prematurely, must, in this case like- 
When the tenain permits preparations to be made during the daytime, 
tlie whole operation is, of course, greatly facilitated. To dispense witti artiUerj 
fire during the day, when it can be aimed and obserred, Is a questionable 
proceeding. If troops are sttccessfully thrown across as at Wagram, where 
the rirer is comparatively narrow, early counter-attacks by tbe enemy need 
not be feared, to be sure, as he would (hereby have to nm all Ae risks incident 
to a night attack. 
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wlset use force vigorously. His artillery, In particular, should 
play a decisiTe rfile by directing its fire upon hostile reinforce- 
ments, but the secrecy of the undertaking should be oiaintained 
as long as possible. The opening of fire, particularly by artiUeiy, 
should therefore be postponed as long as possible. Thou^ he 




Fig. 13. 

Orarpowuiiis ■ Force Cloedr Gnarding ■ Rlrar line. 

may have no otiier information whatever, the thunder oi the 
guns may cause the commander of the main hostile force to 
march to the threatened point.^ And this is the very lost thing 

1 In Ansust, 1799, Archduke CliarieB intended to adrance with 48,000 
men over the Aar. Conqrtete Becrecy was maintained, but 38 heavy Anattian 
gons, atthong^ posted in a commanding positiim, did not succeed In clearing 
äie hostlte Iwnk of ttie small French covering f<nce ttf only two companies. 
For some unaccountable reason troops had not been thrown across to corer 
die operation. Two ponton bridges were to be built simultaneously and the 
pontons were not used for fenylng troops across because It was feared that 
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tliat the attacker would want to happen. His covering troops 
appear only little by little on the hostile bank, according to the 
fenying facilities, and the later strong hostile forces advance 
agaioBt them the better. While it may be necessary to open a 
vigorous fire at the crossing point in order to break down the 
resistance of the hostile river guard while the troops are being 
ferried across, it is not really desirable to do so until definite 
indications point to the conclusion that the whole undertaking 
has been discovered and that the hostile main forces are ap- 
proaching. Discovery by the hostile river guard of the attempt 
to cross by no means Indicates that the hostile commander-in- 
chief has been informed thereof. In sinte of telephone, cyclist, 
and mounted messenger service, it has frequently taken hours 
during maneuvers, for such information to reach a commander 
who was but a few miles away. 

If, therefore, the situation requires that a crossing be made in 
face of hostile troops, the last described procedure will usually 
be the proper one, unless conditions are especially favorable 
for the attacker's artillery. In order that the details of this 
most difficult of all river crossings may be understood, its general 
course will now be investigated and discussed more thcnvughly. 
Conclusions applicable to mwe simple situations may easify be 
drawn therefrom. Whether ta not the amount of available 
service equipage permits large units to cross the river simul- 
taneously at a number of points, the various columns mutually 
supporting each other, thereby increasing the probabili^ of 
bringing the undertaking to a successful issue, is by no means 
of vital inqtortance. Each of these crossings is governed by 
the same principles that are laid down in the following pages as 
applicable to a sin^^e case. 

DEFENSE OF RIVER LINES. 

The defense will be taken up first. 

If we eliminate the indirect defense of a river line, i. e., one 
in which strong forces resting upon fortresses or tele du pont$ 
prevent the enemy, by offensive action on his own bank, from 

thtt wonld retard the progress of the work. The technicaUr difficnlt eon- 
ctrnctlon work (ikmt holding ground) did not make adequate prognn and 
the whole Operation finally failed when Generals Ney and Heudelet marched 
to the sound of the cannon and prepared to oppose the Auatriana la case Üiey 
attempted a crossing. 
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crosBÜig, the defender can choose one <tf two methods for 
warding off the opponent. 

I. He con endeavor to prevent formed hostile bodies from 
malring any lodgment whatever on his own bank, 1. e-, frustrate 
the attempted crossing, if practicable, while it la in progress. 
(See Fig. 13.) With this end in view, he occupies his side of 
tlie river, or at least the most important points thereof, with a 
dense cordon of sentinels and outguards, posted immediately on 
the bank. Outpost reserves are posted in rear of this first line, 




; • ffonklng Sunt ^ ■ Sunerf 

1 • Starch Lights «o , o„,_.,„_j 



BzampI« of a Closely Otutrded Riv«r Line. 

in readiness to reinforce any part of it quickly. Strong retained 
forces are brought up so as to he on hand to support the outpost 
in case of need. 

n. The defender merely occupies and observes the river with 
a small force, but concentrates strong forces in rear, at loca'ities 
having good communications, with the intention of advancing 
promptly against the points at which the attacker has broken 
the thin line of observation and has landed strong forces. 
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Li either case, particularly in the first, the attacker will be in 
a tactically unfavorable situation. But the defender will rarely 
be able to bar a long stretch of river line in so tiiorough and 
reliable a nuuiner without unduly dispersing his forces. In 
addition — and this applies particularly to a retreat, he will 
rarely have the time to provide and to oi&aäxe such a dense 
cordon. Uilitaiy history shows that rivers were usually 
guarded vrith inadequate forces and this explains why crossings 
were generally successful provided the preparations therefor 
were thorough. But it would be a grave error, indeed, to con- 
clude from this that the difficulties of a crossing In the situation 
in question can be underestimated with Impunity. 

But whether the defender Is guarding the river bank closely 
or whether he has merely posted small observation groups 
there, he will always endeavor to get all the information he can, 
1^ means of aircraft and patrols, of the situation on the hostile 
side of the river. His scouts, secreted In villages and forests 
passed by the attacker, will send In prompt intelligence of the 
direction of advance and strength of the hostile force. All his 
patrols and scouts will be supported either by the gairlsons d 
strongly fortified bridge heads or supporting points that he has 
left for the time being on the hostile bask, or he will establish 
concealed message collecting stations from which all messages 
are transmitted across the river. (See Fig. 14.) 

In case the defender is closely guarding the river itself, all 
outguards and supports should Intrench directly on its bank. 
They should be supported by guns and machine guns posted 
so as to sweep the river with their fire. They should be ready 
at any time to throw patrols across the river to push the recon- 
naissance in case it should be checked. Batteries should be 
Intrenched in conuoanding positions in rear of the supports, 
all points permitting a good view should be utilized as observa- 
tion stations, and Üie reconnaissance should be supplemented 
by captive balloons. Good approaches should be provided 
between the various units on the river bank and the supporting 
troops in rear. But, above all else, an extensive t^ephone 
system must be provided to connect all headquarters, batteries, 
and observation stations, in order that assistance can be quickly 
called for and despatched to threatened points. If we Include, 
In addition, expedients of all feinde for furnishing illumination, 
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Schema of Advance Prepuatoiy to HaUoE a SnrpilBe OdbbIok. 

and power boats for transportation and guard purposest all the 
principal aids of the defender will have been entunerated. 
Let us now turn to the attacker. 

CONDUCT OF THE ATTACKSK. 

The columns of the attacker, plentifully supplied with pioneers 
and bridge trains, will ordinarily approach the river on a broad 
front, 80 as not to draw the defender's attention from the very 
start to a definitely threatened locality. This advance can not 
be concealed from hostile aircraft. Therefore, the defender 
can pretty definitely count on a crossing being attempted, if the 
whole situation at all invites it. 

Meantime, the attacker will have despatched his aeroplanes 
and airships across the stream from a distance and will have 
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pushed bis reconnaissance detachments up to and, if {«"ac- 
ticable, also across the river. These detachments are i^lmaiilr 
cha^^d with tactical reconnaissance. From the manner In 
which the enemy is holding the river line and from the position 
of his main forces conclusions may be drawn as to bis intentions, 
L e., whether he desires merely to gain time or to offer an obsti- 
nate resistance. The tactical and technical measures to be 
taken by the attacker will, likewise, be influenced materially 
by this recMUiaissance. In case conditions are unfavOTable 
for making observations from aircraft, it wül, indeed, be any- 
ttiing but easy to continue the tactical reconnaissance beyond the 
obstacle. The uncertainly of field warfare, will no doubt, make 
itself doubly felt at the banier of a water-course, and will 
necessitate making decisions even without accurate information 
of the taemy. 

The reconnaissance detachments are followed by stronger 
forces, which are primarily charged with the du^ of driving 
across the river all hostile patrols and other detachments. 
Strong cavalry units, at the same time, after rendering harmless 
any remaining hostile advance cavalry, endeavor to cross the 
stream with their own equipage, outside the hostile effective 
zone, and to advance from a flank against the enemy. In case 
fortified bridge heads are located within the zone of the ad- 
vance, strong detachments must be sent against them, so as 
completely to preclude any action on their part in the locality 
friiere the crossing is to be effected. It may sometimes also 
be necessary to detail strong detachments to guard against 
hostile attempts to cross the stream. The attacker will then 
have to assume the rdle of defender on the threatened stretch 
of river. 

In the preparations for a crossing, the tactical reconnaissances, 
which predominate, are supplemented by those of a tactical- 
technical character. In the first place, the site of the bridge 
must he determined upon, and, simultaneously therewith, points 
must be reconnoitered at which troops may be thrown across 
tiie stream for the purpose of covering the construction work. 
It may likewise be desirable periiaps to divert the enemy's 
attention from the actual crossing point by means of feints or 
by secondary operations of various kinds. 

The crossing itself consists of two operations — a tactical one, 
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comprising the ttnying of covering troops across and their 
combat with the hostile forces on the opposite bank, and a 
technical one, conqnising the actual construction of the bridge 
under the protection of the covering troops. The troops that 
are to be thrown across should be organized by the comnumder 
into provisional tactical units and provided with the requisite 
number of pioneers and bridge equipage, other pioneer units 
being held In readiness for bridge work. 

The troops detailed to cover the crossing advance to the river 
in as many coltunns as there are crossing points, waiting, if 
practicable, until nightfall before doing so. At some point far 
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Fig.i5. 
Prepantioiis of the Attacker on the River Bonk. 

enough from the river to prevent hostile searchlights and the 
rattling of wagons, nei^iing of horses, etc., from betraying its 
presence, each column should halt. (Fig. 15.) Here the com- 
mander receives the final results of the reconnaissance and 
makes the final dispositions of bis troops. Whether the bridge 
trains can approach closer tQ the river without being observed, 
or irtiether the pontons will have to be unloaded at this halt and 
carried forward, will depend upon the width of the river, the 
character of die terrain, the vegetation on its banks, and the 
weather. At this halt, it will likewise be decided whether the 
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pontons can be launched at once — and Üüb would be exceptional, 
or whether they will have to be placed in readiness in the nearest 
available cover from which they are then carried forward and 
launched only when the ferrying of troops is to begin. In 
making all these preparations, it should constantly be bonie in 
mind that the enemy's attention must under no circumstances 
be drawn to the undertaking by noise of any kind. 

The supporting troops — ^infantry and machine guns (usually 
detailed from the covering troops) and artillery, should pronqttly 
go into their assigned positions on the near bank, from which 
they can, if necessary, support the operation with their fire. 

When the hour designated for the crossing arrives, the pontons, 
which are either already in the stream or are quickly carried to 
the river and launched, are manned and, as quietly as possible 
and simultaneously, rowed to the opposite bank. The first 
echelon is as rapidly as possible foUowed by a second. In 
general, the ferrying is continued until the bridge, whose con- 
struction has meanwhile begun, is completed. The covering 
troops thrown across should push back the hostile troops occupy- 
ing the river bank and protect the bridge work against a hostile 
attack, which is to be anticipated if the enemy has discovered 
Üie crossing point. 

The bulk of the troops, which are destined to cross the com- 
pleted bridge, need not be placed in readiness before the bridge 
is completed. But orders for this should be issued in plenty (rf 
time so that troops may be promptly available if, contrary to ttie 
original intention of the commander, more have to be thrown 
across before completion of die bridge, or if a broader deploy- 
ment of supporting troops on the near bank becomes necessary 
Üian appeared to suffice at the outset. 

This is a rough sketch of a surprise river crossing, such as 
occurred at Dietikon, and as is laid down in our regulations. 
Let us now go into a few details. 

PIONEERS AHD BRIDGE TRAINS WITH TROOPS. 
Pionttra Needed. 
The great demand for pioneers that appears in all river cross- 
ings has already been pointed out. The increased demands 
that will have to be made upon the pioneers in surprise crossings 
wiU be discussed below. 
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According to numeuver experience, such a crossing over a 
river 200 m. wide, for which the bridge trains of two army corps 
have to be combined, will require approximately the following 
pioneer personnel : 

For fenyliiK covorlng troopa «cross at four points 4 pionMr companies 

For prepaiatory bridge work on the near bank and for 

bridge woÄ itself 3 jdonaer companies 

For prepaiaMiy bridge work on the opposite bank and 

for bridge work Itself H ^ohmt companj 

For one Bccondfliy croEBing opei«tioii % pioneer con^anj 

For other work (for ezasqile, for constructiasappro«cb«8 

and as a reserve) i piuieer companr 

8 plonear compani» 

If the two army corps have six pioneer companies available, 
two others mil have to be taken from other tmits and assigned, 
in order that the river that is to be crossed in face of the enemy, 
may be bridged with some degree of certain^ and celerity. 

The example is cited In order to show what an extraordinary 
number of pioneers is needed for such operations. Military 
history furnishes similar proof. During the crossing of the 
limmat, ertlich is about 90 m. wide, four and one half pioneer 
companies and, in additioQ, civilian boatmen were used; at 
Alsen, each division required four and one half pioneer com- 
panies and at the Yalu three pioneer companies. According to 
an estimate' based upon service tests, eleven pioneer companies 
and the bridge trains of four army corps would be required for 
a surprise crossing of the Rhine (350 m. wide) at Mannheim. 

The weakness oi our pioneer organization will simply make It 
inqiossible to make all the needed personnel available. We 
shall have to get along as best we can with fewer men. But 
superior commanders should clearly understand that the prospect 
of quick and reliable execution of the undertaking is diminished 
thereby, and that much more is left to fortuitous chance, which 
may tend to compensate for one's weakness, than should be 
the case in such important operations as crossings in the face 
of the enemy are <^ten likely to be. The shortage in pioneers 
can not be made good by assigning infantry. But it Is absolutely 
necessary to assign infantrymen, over and above the requisite 
pioneer personnel, to accompany bridge trains, to serve as 
supemtunerary oarsmen, as carriers, and to construct approaches. 

' " Hltteitnnsea dea Ingeniettr EraüteoB," 43, p. 36. 
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Service Bridge Equipagt Needed. 

The amount of bridge equipage required has already been 
discussed, and it is only necessary here to go in detail into the 
amount needed in surprise crossings. 

During maneuvers we usually have to manage with inadequate 
bridge equipage. As a rule, the available pontons merely suflSce 
to span a river, leaving very little equipage to spare. In con- 
sequence, means for ferrying troops across a stream are lacking, 
a condition that should never exist in war. up to the veiy 
moment that the stream is spanned, means must be available 
for continually ferrying troops to the opposite bank, so that, if 
the troops already across are hard pressed, they may be effec- 
tive^ supported. It would, therefore, appear that about twice 
as many pontons as are needed for a simple bridge should be 
on hand. At Dletikon, x6 river boats were assigned for no 
oUier purpose tlian that of ferrying troops across. 

Attention has already been called to the importance of having 
the bridge train near the head of the column when a river 
course is approached. If practicable, it should be concealed 
daring the day preceding the crossing near the place where it 
is to be used, but not so close that the enemy, if he discovers 
its position, can draw definite conclusions as to the point of its 
subsequent employment. 

To make up for the lack of service bridge equipage by using 
improvised material is a very questionable proceeding. The 
vbaXe bridging operation, which is predicated on the use of our 
excellent service equipage and which proceeds simply and 
quickly provided appropriate preparations have been made, at 
one stroke becomes extraordinarily con^licated. The requisi- 
tioning of boats— Üie first requirement, consumes a good deal 
of time in itself, and loading them on wagons and carrying them 
forward by men is coupled with considerable difficulties.^ 

Improvised material that the enemy has not carried off and 
that is accidentally found on hand in the locally is, of course, 
utilized — for example, by assembling river boats at some point, 
in BO far as the crossing point is not betrayed thereby. It is 
used to special advantage (by preference) at points where feints 
or secondary crossings are planned. Aside from this, a need 

' At Dletikon it took loo mea to cur; some of the boats to tli« tirer bank. 
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for inqmivised nuteiial does not exist until the service ponton 
bridge is to be replaced by one of an Improvlsed character or 
until other bridges are to be built beside It. 

In case the service equipage sufSces at a pinch for constructing 
several bridges over a narrow stream, it should be distributed 
In such a way Üiat the most Important bridge can, at all events, 
be built entirely with It. If an equal distribution is made of ttie 
service equipage, construction work is usually retarded at all 
points, as improvised material will have to be used everywhere. 

PROTECTION AGAinST HOSTILE BSCONHAISSANCE. (See Fig. 14.) 
Effective hostile reconnaissance precludes any possibility of 
surprise. The attacker must, therefore, leave no stone un- 
turned to prevent such recoonalssance. To this end, all posts 
that the enemy has pushed across the stream, must, in the first 
place, be simultaneously forced back to the other bank, but it is 
just as Important permanently to prevent him from again throw- 
ing patrols across. This Is best accomplished by posting small 
cavalry or infantry detachments on the near bank, unless the 
extent of the stretch of river to be watched makes such measures 
ImpracÜcable.* But the attacker need not occupy his bank with 
as dense a line as the defender, provided active patrolling along 
the river Is kept up. It is sufficient if posts and patrols prevent 
any attempt on the part of the enemy to throw scouts across, to 
patrol the river with power boats, or to keep up navigation of 
any kind whatever on the threatened stretch of river. It should 
be remembered in this connection that hostile soldiers may 
attempt to cross by swimming. — ^The posts remain in their 
positions during the progress of the entire crossing operation, 
and, at the same time, support, as far as they are able, the recon- 
naissance and all preliminary work of the pioneers at the ferrying 
points and at the bridge site. 

The detachments pushed forward for security should, in the 
first place, carefully refrain from attracting the enemy's atten- 
tion. If they are not cautious in their conduct, the defender's 
attention may be drawn to the very points at which the crossing 

1 The Roaso-Rnnumiaii purd along the nortti bank of the Danube was so 
effldendf managed at the (^»enlng at the Rnaso-TurklBh war (1877-78}, that 
an Tnrkiah reconnaisaance acroas the Btream was practlcallr piednded. 
The Danlah reconnaisaance acioaa the Schlei was Just as effective^ prerented 
by a few eseadnas dnring the ear^ part of Febntar;, 1864. 
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is to be effected. They should, likewise, be sufficiently well 
informed in regard to the undertaking planned, to prevent their 
firing upon friendly boats or patrols. 

If it is impracticable to watch the river in this manner, the 
cavalry should at least be directed to prevent hostile patrols 
that have crossed the river, from getting information of the 
measures taken by the attacker, and to interrupt their lines of 
information. If operating in hostile country, special watch 
should be kept over all suspicious civilians, which, in this age of 
motor cars, bicycles, telegraph and telephone lines, might at- 
tempt in a round about way to smuggle information detrimental 
to the attacker to their own side. 

The flasks of the whole area in which the crossing Is to be 
effected require some protection likewise (see Fig. 14 at c), 
detachmeutB being posted on the principal roads leading toward 
the flanks, so as to prevent hostile reconnaisssnce. 

But the best protection against hostile reconnaissance con- 
sists of keeping time snd place of the intended crossing secret 
as long as possible and to effect the requisite distributiou of 
troops, if practicable, during the night preceding the crossing. 
If this is done, even hostile scouts that hang on the flanks of 
the columns will not be able to bring back information in time 
to be of service. 

Strong columns of troops marching by day to the crossing 
points may be discovered and reported by suddenly appearing 
hostile aeroplanes. 

Villages located near the river bank should be avoided if 
practicable during a night advance. Dogs in them should, if 
requisite, be disposed of, but this may be reported to the enemy 
and may attract bis attention to the selected crossing point. 
The best way to prevent treacherous villagers from reporting 
or signalling information to the enemy of the advance to and 
preparations at the crossing point will, no doubt, be to occupy 
the village and to surround the troops wiüi a dense cordon of 
outguards and patrols that arrest anyone who attempts to pass. 

fiSCOHNAISSAITCBS. 
Attention has already been called to purely tactical recon- 
naissances to and across the river. These are to furnish the 
commander as much information as possible in regard to strength 
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and dispositioiis of the enemy, this serving as the basis for 
determining in -wiiat manner the crossing may be effected. In 
the folloiring pages, it is proposed to discuss in detail tactical- 
technical reconnaissances only, •which are necessary at the river 
and beyond it for proper preparation of the crossing. Their 
great importance need not be emphasized here, since not only 
the experience gained daring peace exercises but tliat of war 
itself amply demonstrates it. 

In order that the character and object of these reconnaissances 
may be more readily appreciated, an example known in all its 
details was selected from a peace exercise to serve as an illus- 
tration. The example selected consists of the crossing of the 
Rhine during an extensive pioneer exercise conducted in the 
Second Pioneer Inspection Distzict in 1905- (See Map i.)' 

Example. 

A Blue force, after being defeated in the west, retired over the 
middle Rhine. While a strong Red army was to cross in pursuit 
norüi of the fortress Mayence, which was invested on the west 
bank, the Red 1st Army Corps was to cross south of it. The 
bulk of the Red forces was advancing on Alzey and Blebelnheim. 
Oppo^tion, on the right bank of the Rhine, by the feeble general 
reserve of the fortress Mayence was not precluded. Hothing 
but Landsturm troops were to be stationed south of the fortress 
and it was expected that they had made adequate and siütable 
arrangements for guarding the line of the Rhine clear to the 
fortresses of Germersheim and Strassburg. All bridges over 
the Rhine that were not protected by fortresses had been 
destroyed. 

The Reds will unquestionably have to initiate their operations 
by means of reconnaissances.* These consume considerable 
time in so difficult an operation as that of crossing a stream 
300 to 400 m. wide. The preliminary reconnaissance to deter- 
mine " where " the crossing is to be effected will, no doubt, 
occupy a whole day. If this work is done thoroughly, the crossing 
may be made in immediate continuation of the advance in case 
the passage is to be effected at a distance from the hostile main 

1 Soe " Hltt^tmg«! des Ingeiii«itr Komitees," 4a. 

1 Ja fills and subsequent discussions based on the ctob^hk sonth of 
Hsyence, the terrain extending to Wonns, ezclusiTe, is considered. 
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forces, or by force. If, oa the other hand, one is compelled to 
make an attack against a strongly occupied bank, two whole 
days may pass before detailed reconnaissances are completed 
to determine " how " the crossing is to be effected and before 
dispodtioas and other preparations are completed with the 
requisite thorong^ess to preclude, as far as possible, any 
undesirable interruption. 

Study qf Maps 

Tactical considerations are of such ded^ve inqK>rtance in 
determining " whtze " the crossing is to be effected that the 
commander will usually be able to indicate directly from avail- 
able topographical data or from the map, the stretches of river 
irtiere bridges would be desirable. The senior pioneer officer 
will, no doubt, be called upon to give his opinion in the {ovmises 
and — ^likewise basing his views on a study of the map, can biing 
up the technical points that, even in these initial decisions of the 
comnumder, must exert a potent influence. But tactical con- 
siderations are, for the time being, paramount, and technical 
desiderata do not exert a deciding influence until it becomes 
necessary to compare the results of local reconnaissances in 
order to select the most suitable crossing point from among a 
number of practicable ones. 

The whole situation in the example under discussion invites 
the Red commander to continue the pursuit without maldng any 
appreciable detour. TUs focuses his attention upon a crossing 
immediately south of the effective zone of the fortress Mayence, 
say upon the region between Oppenheim and Gemshelm. To 
throw a bridge across the Rhine in closer proximity to the 
fortress would be inadmissible in view of the range of the 
fortress guns, which might be posted on Laubenheim heights. 
Strongly fortifled and gairisoned positions, whose location is 
known, may exert a similar influence as Mayence does in this 
case. 

The Red commander may anticipate that the river will be 
closely guarded in this region and that the hostile covering force, 
recognizing its importance, will be prepared to make a stubborn 
resistance. He may, perhaps, be led to believe by his airmen 
that the main hostile forces are located say at Darmstadt, 
Griesheim, and Pfungstadt (irtiere they actual^ were). In 
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either case, a croGsing in face of strong hostile forces might he 
avoided by selecting Rhein-DUrUielm as the crossing point. 
The latter is ahout a day's march from the main hostile forces. 
A bridge, for whose construction we must allow approziniately 
six hours, could he completed at this point before strong hostile 
interference would become effective. 

If, in view of the situation, it appears undesirable to evade a 
collision as suggested above, in other words, iriien a fight at 
the crossing is unavoidable, tactical considerations become 
paramount. Artillery cooperation is of decisive importance. 
This naturally directs attention to any commanding river bluffs 
which give the attacker's superior artillery an opportunity to go 
into position under cover and to bring long range enveloping 
and dominating fire to bear on the opposite bank, if practicable, 
con^letely sweeping it. On the other hand, any terrain on 
iriiich good, commanding artillery positions are located on the 
defender's side of the river, while the flat, broad river bottom 
opposite offers no positions at all to the attacker's artillery, 
should be carefully avoided. In the Mayence exercise, the 
artillery positions west of Opftenheim— as may be readily seen 
on the map, were absolutely ideal. They commanded the sur- 
rounding country so effectively that, as the Blues themselves 
were unable to find suitable artillery positions, eveu a possible 
advance by strong forces against the Red covering troops thrown 
across, was hound to be doomed to failure. In this case, by 
the way, all the conditions were fulfilled that make it unnecessary 
t» ferry troops across at night, and that permit a crossing to be 
forced in the daytime by means of the artilleiy. At all other 
points of the stretch of Rhine in question, the nature of the 
terrain precludes any tactical cooperation on the part of the Red 
artillery in effecting the crossing. Other weighty reasons would, 
therefore, have been necessary to induce the Red commander 
to make the crossing at a point other than at Oppenheim. 

If the Red commander was not influenced, as above indicated, 
by the desire to avoid any collision with strong hostile forces 
(which would have prompted the selection of Rhein- Diirkheim), 
he might have been influenced by considering what hostile 
positions he would he forced to attack after crossing, if the hulk 
of the defender's forces were to act on the defensive, for the time 
being, on the defender's side of the river. 
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In crossing a river and in constructing a bridge in rear, great 
difficulties are not likely to be encountered. But in the sub- 
sequent advance, hemmed in by the river itself or by impassable 
terrain, one m^ encounter the enemy in a strong position 
that can only be taken by frontal attack, and, at the same time, 
come under the fire of his admirably posted batteries without 
being able to reply to their fire with artillery in correspondingly 
good positions. The advantages of an easy crossing would then 
be lost and it is, therefore, undesirable to attempt a crossing 
opposite such positions. Such conditions are especially apt to 
arise in bends the concave side of which is turned toward the 
enenv. 

The terrain selected in our example does not fit this case 
exactly. The river bottom southeast of Oppenheim will give 
an approximate idea. If for any reason the principal crossing 
was made at the big bend opposite the Enoblauchsaue, the 
crossing itself would, perhaps, not be difficult. But should the 
bulk of the enemy's force occupy the position Rhine — ^Kammerhof 
— Bensheimer Hof — Rhine, with a good, strongly held artillery 
position in rear (which was not the case in the example), the 
Reds, hemmed in by the Rhine on both flanks in their advance, 
might encounter considerable difficulties in crossing the meadows 
in the river bottom. These difficulties could be removed only 
if commanding artUlery positions enfilading the hostile line were 
located say east of Oppenheim and southwest of Erfelden on 
the left bank of the Rhlne.^ 

But unusual^ good hostile positions on the opposite bank are 
not the only factors that militate against some particular crossing 
point. Any terrain that might offer special difficulties to the 
advance of our troops after they have effected a crossing, such 
as marshes, swampy meadows, river arms, and streams of every 

1 A very almiUr rituation existed dnrbiK the croasiiiK of the Elbe at Werten- 
btUE hy York's Cwps <hi October 3, 1813. The crosdiig p<^t wu located 
at ■ bend in the liver and was so etfectiTelj dominated bj Ou Pnuslaa guns 
that the French nude no attempt to oppose the feir; serric« w the bridge 
work. Bnt on die opposite bank, the Prussian troops found thenuelreB on 
t ^ain intersected bj numerous dry gulliee and b^ous, nliiGh consideraMr 
han^Mred their advance. 

The French Infantry occtqiied a Btronc position, idilch cmsisted of a dam 
that extended directly across the peninsula. After a flght lasting all day, the 
Pnusiana finally succeeded in ndling up the French line from the south, and 
not until this was accott^Ushed could the crosalng have been called a success- 
ful one. (See Fig. 16.} 
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kind, is of advimtage to the defender if it creates specially 
favorable tactical conditions for his supporting troops and there- 
by gives his reserves time to come up. In Üäs, likevise, one 
must rely on the map, for in exceptional cases only, vill it be 
practicable to reconnoiter the opposite bank effectively. Recon- 
naissance of such unfavco'able stretches of river is usually 
dispensed with entirely. In our example, the sections B, C, 



Fig. i6. 
Crossing at Wartenburg, Oct. 3, 1813. 

and D, may be eliminated from reconnaissance, because the 
terrain on the opposite bank does not invite a crossing. Section 
A may be added to the above, because it lies under the guns of 
Mayeitce. 

It would be a grave mistake on principle to avoid terrain that 
is unfavorable for a crossing, especially if the enemy guards it 
feebly and the crossing can be effected at a distance from 



DigtizeabyGoOt^Ie 



SURPRISE CROSSINGS. 63 

strong hostile forces. (Example: Ciossing at Caub.) One 
may actually be forced to seek such terrain and to [dace In 
readiness special technical material for crossing and for the 
subsequent advance, if one is opposed by a wide-awake and 
strong antagonist who holds all favorable crossing points so 
strongly that success at any one of them is out of the question.* 

Finalfy, one must give due consideration to good road com- 
munications viXh the bridge, as they are of decisive importance 
for it. Long defiles, narrow causew^s over marshes, heavy 
grades on roads leading to the river, etc., or places where the 
narrowness of the valley hampers the deployment of the troops 
and communication between them, and interferes with the 
technical preparations for the crossing, are objectionable. In 
selecting a bridge site, one is, moreover, restricted to ferry 
points, to the vicinity of demolished bridges, at the very least, 
however, to good roads in immediate proximity to the river. 
In our example, the principal points to be considered in selecting 
a bridge site would therefore be, Nackenheim (eliminated on 
account of its proximity to the fortress), Eomsand, south-east 
of Nierstein, Gemsheim, Rhein-I>ürkheim, and Rhein-Dürk- 
heimer Fahrt Certainly, not many practicable crossing points 
f<a a stretch of river some 35 km. long. All other crossing 
points would, in all probability, be only makeshifts that would 
soon necessitate moving the bridge, a proceeding that is, at 
best, undesirable. 

But this does not mean that the choice of a bridge site is 
governed by good approaches only. The principal thing is 
quickly to establish solid communication over the river at a 
reasonably suitable point, so that troops can be led across to the 
attack. Once the enemy is defeated here, the question of 
removing the bridge to a more suitable location so as to make it 
practicable for permanent trafilc, can be solved later. 

Thus, attentive study of the map gradually narrows the 

■ Daring Sonlf ■ crowliig of the Unth In S«ptemb«r, 1799, oDij one jdac« 
ndtable for throwlaf troops acroH and for torprlBlng tlie taemj could be 
found. To nuke matten worae, the troopa had to cross a nuuahj meadow 
300 m. vide before they conld reach the river. To make ttiis passable at a 
timely moment mnild bare betr^sd flie irfiole t^eiatlca. The French 
accordlnjf^ corduroyed this lnqMLssable marsh durinf tlie ni^t of the croeslnf 
with boards and fasdnes, completing the work by 4 A.H., a performance 
that would, no doubt, hare been impoesibte but for thorough technical prepara- 
tion and tiie assistance of a considerable fotce of infantiy. 
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selection down to a few localitieB suitable as crossing points. 
Toward tbese the reconnaissance should be primarily directed. 
To reconnoitei the entire river line indiscriminately would not 
only be absolutely wrong, but a considerable waste of energy. 
That feint reconnaissances mil have to be made elsewhere 
and will have to be coordinated with the principal ones is a task 
by itself, and will be described later. 

The reconnaissance can, therefore, be made in definitely 
restricted areas. For this, likewise, a preliminary, more detailed 
study of the map, is recommended, which will draw attention 
to roads, islands in the river, b^s, variations in the width of tlie 
stream, etc. By working out the problem on the map one may 
be able to avoid a good deal of useless marching and gain 
a clear idea of the nature of the terrain, which is apt to confuse 
the eye with its multitude of details. 

The Object of Local Reconnaiaaance. 

Within the areas outlined, a suitable bridge ^te must be 
selected, ferrying points in connection vrlth the bridge site 
designated and, finally, places for feints or secondary operations 
determined. 

As the ponton regulaticms and the IHoneer Field Manual give 
adequate information, the technical considu'ations governing 
the choice of a bridge site will not be discussed in detail. The 
inqwrtance of good road communications has already been 
emphasized; narrow idaces in the stream and shallow water 
near the banks are desirable. One tactical requirement should 
be particularly noted, viz., the completed bridge must be safe 
from hostile artillery fire, or, at the very least, as far as pos^ble 
safe from hostile artilleiy observaticm. 

The number of ferry points depends primarily upon the 
resistance that is antic^ted on the opposite bank. If one 
expects to encounter nothing but a small hostile covering force, 
or can count upon the effective support of one's artillery, it is 
generally sufficient to throw troops across at one point only. 
(Caub and Beresina.) It Is hif^y desirable, however, to cross 
on as broad a front as possible. The more difficult the tactical 
conditions appear to be <m the opposite bank, the greater the 
number of points at which troops should be thrown across for 
mutual cofiperation and support. The width of the stream, the 
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amount of feny equipment and the number of pioneers avftilable, 
roads, harbors, bays, lack of elbow room at embarkation and 
disembarkation points, etc., may exercise an influence in deter- 
mining the number of points at which troops are to be ferried 
across. 

The ferry points must be an adequate distance apart, concealed 
from hostile observation, and, above all else, sheltered as much 
as possible from hostile artillery fire. As a matter of course, 
they should lie in the vicini^ 



of the bridge site that is to be 
protected. The position of 
the enemy and local condi- 
tions may, however, make it 
desirable sometimes to sepa- 
rate ferry points farther from 
the bridge site. But this pre- ^1^^*;;^'' 

supposes a plentiful supply of 
bridge equipage, and troops 
must, in any event, be thrown 
across the river in immediate 
proximi^ to the bridge f ot the 
tatter's local lovtection. 

To ferry troops across at the 
bridge site itself, is an ex- 
pedient little to be desired, as 
this is very apt to hamper con- 
struction work on the bridge. 
When the current is swift, it 
is likewise undesirable to pjg, ,f, 

cross too close above the 
bridge, as pontons that break loose may damage it. 

Fig. 17 shows the ferry points and bridge site selected fcv a 
crossing of the ^^stula during a maneuver. Ferry c was moved 
to a point below the bridge after carrying the first load across. 
The general dispositions here used would have been disadvan- 
tageous if the cturent bad been more swift, as it would have 
been difficult to get pontons employed below the bridge back to it. 

The widtb of flie river at a ferry point Is not of decisive im- 
portance. The defender is not apt to consider vide reaches of 
liver as threatened. Consequently, the operation of ferrying 
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tnwps across, in spite of the longer distance to be traversed, 
may stand a better chance of succeeding than at a narrower and, 
therefore, better guarded point. It should, however, always be 
remembered that it is especially valuable to be able to suppcnt 
the crossing from a good artillery positicm. It is very risky to 
select ferry points in the vidni^ of localities that, by their very 
nature, invite hostile occupation, such aa farm buildings, villages, 
towns, whose garrisons are by no means easy to dislodge by 
fire delivered from the near bank.' 

Ferries are not dependent upon roads leading to the river. 
On the contrary, they are preferably located where conununica- 
ticms appear to be unfavorable, as one can count with some 
degree of certainty on the hostile bank being but inadequately 
guarded at such points. But good roads to the point irtiere 
the pontons are to be unloaded are all the more inqtortant. 
It is, therefore, desirable to have the commanders of the bridge 
trains assist in the reconnaissance if practicable. InsutBdent 
reconnaissance and carelessness in selecting roads for the bridge 
trains have produced the gravest consequences both in peace 
and In actual service and have deli^ed the whole operation 
for hours. 

As the roads are to be used at night, they need not afford any 
special concealment. But this is not trae of the terrain on the 
river bank itself. Here darkness wOl not suffice for conceal- 
ment, as searchlights and flares may betray movements that 
ore not screened. Actual and physical concealment in the 
vicini^ of the river bank is, therefore, absolutely essential. 
It is to be remembered that villages and road defiles near the 
river are favorite targets of the artUleiy. One should, as a rule, 
endeavor to avoid using them for the advance and as assembly 
places and try to locate practicable routes for turning them. 

It Is an advantage if the nature of the bank permits the noise- 
less launching and manning of the pontons. Harbors, bays, 
river arms, or the cover of islands, offer the best facilities for 

I Tlie plu) for the crossing of the Schlei In 1864, did not contemplrta 
that troops were to be ferried «crosa iX the start at the bridge sit« opposite 
the town of Anus. The ferry points were located a qnaiter «f a mile north 
and the same distance sonth of the proposed bridge die, opposite which a 
strong hostile force was anticipated. A crossing was to be effected here only 
after the concentric advance of the troops thrown across on the flsnfcs forced 
the bostue eracnatioa of the dtf . 
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the quiet emborkatloii of the covering troops, but the defender 
will usually be especially alert opposite such favcffsble embarka- 
tion points. 

The terrain on the opposite bank should be such as not to 
impede the movement of the troops thrown across. But in 
certain circumstances, as already mentioned, barely passable 
terrain, which for that reason is either guarded poorly or not 
guarded at all, may be particularly desirable as a landing pcnnt 
If such is the case, provision must be made for quickly suimotmt- 
ing any obstacles encountered, by supplying the covering troops 
with improvised material (for example with hasty bridges). 

Points and secondary operations are to divert the enemy's 
main forces from the principal crossing point They are, there- 
fore, generally staged at a distance from it, and at a point where 
the enen^ might reasonably expect the principal crossii^ to be 
made, in view of the general tactical situation. In our ezamide, 
in the Mayence theater of operations, as the princ^tal erasing 
was to be effected at Shein-Dürkheim, a feint or secondary 
operation at Oppenheim would have been eminently proper. 
As a matter of fact, the Blue commander actually expected a 
crossing at Oppenheim and even the secondary crossing executed 
st Gemsheim failed to shake him in this belief. 

Scope of the Rtconnaiaaance. 
A clear distinction was drawn above between a reconnaissance 
made to determine "when," and one made to ascertain in 
detail " how " a crossing is to be effected at the {dace finally 
selected. It is desirable to make this distinction in order that 
the tasks assigned to a patrol may be sharply divided and 
ttiat time may not be wasted over unnecessary details during 
the first reconnaissance in case the place reconnoitered is not 
selected later on. As a matter of fact, the two reconnaissances 
overlap. A reconnaissance as to " irtiere " the crossing is to 
be effected, will simultaneously answer many of the questions 
as to " how " it is to be accomplished. But these preliminary 
detail reconnaissances do not suffice ; a further, more thorough 
reconnsisssnce of the loeaUly selected for the crossing must be 
made. 

In OTder that a general idea may be gained of the whole 
reconnaissance, and that its Intricate difficulties may be properly 
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appreciated, an attempt will be made to enumraate its principal 
problems. 

A. Where Should the CrosBhig be Made? 

1. Where should the bridge be located? Is it protected from 
hostile fire? What are the technical advantages and dis- 
advantages of the place, the character of the approaches on this 
and the opposite bank (as far as this can be ascertained from the 
near bank or by men swimming across)? What is the approxi- 
mate width of the stream? How long will it take, in all prob- 
abili^, to baüd the bridge, in case the enemy does not oppose 
itB construction? 

2. Where should troops be ferried across? Can the supporting 
troops (infantry and machine guns) bring effective fire to bear 
on the hostile bank? What are the technical advantages and 
disadvantages of the several idaces; in particular, is there any 
chance to embark troops under cover in harbors, bays, etc.? 
Are there any roads available for the bridge trains? Any cover 
for these on the near bank? How should the trains be dis- 
tributed among the different ferry points? How many men can 
be transported across at one time? How long will it take to 
transport each echelon across? In case the current is swift, 
wilt it be necessary gradually to shift embarkation points down- 
stream? 

3. Are there any good artillery positions on the near bank? 
If so, where? What should be the mission of the artillery? 

4. What is the enemy's situation as regards defense on the 
opposite bank? What is visible of hostile forts and intrench- 
ments? How slionid the infantry conduct itself after crossing? 

5. Approximately how many pioneers and personnel to assist 
them will be required at the point to be bridged and at each of 
the several ferry points? 

B. How Should the Crossing be Effected at the Point Selected? 
I. The Following should he Ddermined for each Ferry Point: 

(a) In General (see Fig. 15). — i. To what point can the 
organization with its train advance without betraying itself by 
noise 01 by being illuminated by hostile searchlights? What 
roads lead to this point? How should these roads be indicated 
at ni^t? Should the trains be escorted during this advance? 
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2. Where should supporting infantry be posted? What roads 
lead to this position? Where should machine guns be posted? 
May the infantry occupy its fire position early or should it wait 
until troops embark in the pontons? Is it necessary to take 
measures against a hostile flank attack? 

3. Where and by what roads should the artillery go into 
position? Is any preparatory work necessary in this position? 

4. What lines of information for transmitting orders and 
messages should be established between ferry points, bridge site, 
covering troops on the opposite bank, and the commander? 

5. Are any special measures, such as covering parts of the 
roads with straw, killing of dogs, etc., necessary? 

(b) For the Pionttra. — i. Where should the pontons be un- 
loaded? How far must tiiey be carried forward? How should 
roads be indicated? 

2. Should the pontons be laid down under cover on the river 
bank or can they be launched directiy? If so, in either case, 
■vheni 

3. Do special conditions such as steep banks or shallow water 
east at Äe river that would make launching of the pontons 
difficult? If so, what remedies must be applied? 

4. What is the character of the river, the conditions on botii 
banks? Are there any shallow places? What is the velocity of 
its current? Its (^proximate width? Is the ferry point suitable 
for swimming horses across? 

5. How should ponton crews conduct themselves in ferrying 
troops across? In case of swift currents, are special towing 
detachments necessary on botii banks? 

6. What measures should be taken for building ferries? 

7. Wa\ it be necessary to attach pioneers with improvised 
mat«ial (for examine, witii hasty bridges) to the first detachment 
fd covering troops ferried across, for the purpose of removing 
obstacles on the opposite bank? 

8. Extfct^ how many pioneers and assistants will be needed 
for bringing up the pontons and for ferrying troops across in 
them? 

//. The Following Should be Determined for the Bridge SlU: 

I. What is the character of the river, especially the height of 
its banks, width, depth, and bottom on the near bank, velocity 
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of current, and recognizaUe deep places? Is a special method 
of constructioa necessair? Exactly whaX bridge equipage will 
be needed? (For the Urns being it will be impossible accurately 
to reconn<dter the hostile bank except perhaps by men swimming 
across). 

3. How should communication be kept up with the bridge 
trains before construction work begins? What routes should 
trains follow in proceeding from ferry points to the ^e of the 
bridge? How should these routes be marked? Where should 
bridge equipage be parked? 

3. Exactly how many pitmeers and helpers will be required? 
Is anything special to be remembered in distributing the pioneers 
for bridge construction worh? What preparations are necessary 
tot construction work at night? Will it be necessary to protect 
the bridge against floating objects? 

4. Is any improvised material or, in particular, are any river 
boats available near the site of the bridge? 

5. WIU it be necessary to detail special detachments properly 
to prepare approaches to the bridge on both banks? What tools 
will they need? 

6. Where should lines of information connecting the com- 
mander with the bridge site, the artillery and the several ferry 
points be located? 

The Conduct of the Reconnaissance. 

It will be seen from the above that the tasks of the recon- 
naissance are well nigh ovenriielming. Officers charged with 
reconnaissance will need every bit of tactical and technical 
knowledge of which they are possessed and will have to utilize 
all the time at their disposal to the very best advantage, in order 
to do justice to all demands made upon them and to be able to 
distinguish the essential from the non-essential. Otherwise no 
definite results will be accomplished. In practice, it has been 
found a good plan to write down the most important questions 
before the recoimaissance begins, and then to divide up the 
work by assigning tasks in rear to special patrols. 

Though the reconnaissance work will be pnmarily perfcffmed 
by pioneer officers, even those of high rank participating, com- 
manders of troops would do well to devote their whole attention 
to it It would be well to imitate the example of Napoleon, who, 
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disgoised as a Polish peasant, personally reconnoitered the 
Niemen with his chief engineer at Kovno in iSia, prepaiatoiy to 
crossing that stream with his army. At any rate, general staff 
officers and adjutants of high rank should very extensively 
participate in the reconnaissance, though it Is always well to 
remember that too many cooks spoil the broth. 

It goes without saying that infantiy, aitilleiy and supply 
officers will finally also be utilized for mulring detail recon- 
naissances at the rivei. But every supeifluous patrol at the 
crossing point increases the danger of attracting the enemy's 
attention. The necessary sin^eness of purpose of the whole 
operation, if nothing else, requires that no more be used than 
are absolutely needed. An experienced general staff officer 
and a pioneer officer suffice to determine oil that Is essential at 
first, provided they are given enough time, and that should be 
available if the operation is proper^ initiated. Their labors 
wül, indeed, be materially facilitated if the commander of the 
troops has moved forward to the vicinity of the river and is 
readily accessible to receive all reports. 

The reconnaissance should be started as early as pos^le. 
The pioneer and, above all else, the senior pioneer officer, with 
a clear idea of his mission in mind and thoroughly oriented on 
his map, should arrive at the river with the leading cavalry unit. 
It is, ot course, desirable to start the reconnaissance so early 
that when the troops arrive, definite results will already have 
been accomplished, so that the execution of the operation can 
begin without loss of time. The senior pioneer officer must, in 
the first place, submit to the commander of the troops reliable 
data on which the latter can base his decision as to " where " 
Qie crossing is to be effected. He should likewise be able, 
without becoming lost in a maze of details, to take the technical 
measures required to carry out the letter and the spirit of his 
commander's orders without loss of time. His experience should 
enable him to give the proper consideration to the frequently 
decisive tactical requirements and, consequently, to submit to 
his commander tactfully worded recommendations that will gain 
that officer's approval from a purely tactical viewpoint likewise. 

A distinct reach of river is assigned from the map to each 
c<nnmander of a pioneer company, who is assisted by his mounted 
officers and their subordinates. They work ahead of the general 
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staff tMcci and the senior pioneer officer in order to make 
prompt and tborougli orientation possible. 

And later, after it has been decided " where " the crossing is 
to be effected, and each pioneer company has been assigned its 
tasks, their company commanders should promptly return to 
the river " to conduct the detailed local reconnaissance, to 
dedde all doubtful points, and, with the terrain before them, to 
think out in detaü the tasks assigned them. For the purpose of 
bringing up the companies, and for the purely routine prepara- 
tions, it is sufficient to leave behind one or two officers of each 
company." > 

In addition to horses, wagons, bicycles, and motor cars, 
telephone lines play an important role in rapid reconnaissance 
and in the transmission of infcnrmation. 

It is especially important to determine iriiether the recon- 
naissance should be made with the utmost possible secrecy, or 
whether one should come right out into the open, as the enemy 
knows anyway that a crossing impends. The latter course has 
the advantage that no time is lost in cautious beating about the 
bush and that one can see more thoroughly what one mshes to 
see. If the defender encounters hostile patrols all along his 
front and these do not hesitate to draw his fire upon them- 
selves, thereby, aside from otherwise profitable information, 
gaining nun-e or less insight into the hostile dispositions on the 
opposite bank,* this will not necessarily give him any clue as to 
the point " where " the crossing is to be effected. — ^This course 
of reasoning is justified. But it is always better if quiet reigns 
on the friendly river bank, for that may, perhaps, increase the 
feeling of security of the enemy and prevent him from pushing 
strong bodies of troops to the apparently threatened points or 
to the entire river line in response to repeated reports of hostile 
activity. 

At any rate, it is by no means necessary to make efforts to 
attract the enemy's attention and to appear at the river with 
strong patrols, above all else» not at the points that may have to 
be used for a crossing or at which one is contemplated. The 
entire operation should be completely concealed whenever a 

' From the ctitlque ol an eztenslre pioneer exercise. 
> See also Calscnr, " Flnszttbeiglnge im Kriege," In " Kriegatechnisdie 
Zeitschrift," igii, p. 343. 
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croBsiiig at a distance from the hostile main forces is contem- 
plated. Nothing should indicate to the hostile commander that 
the attention of the attacker is directed upon such out of the 
way pc^ts. The attacker's troops should so conduct themselves 
that the hostile patrols possibly stationed there can report 
nothing but " ITo enemy observed.*' 

In general) it is sufficient to send two experienced officers out 
to each point to be reconnoitered« who gather all the necessary 
information at the river. Their entire escort remains In rear 
under cover, furnishes protection against hostile patrols, trans- 
mits messages, or reconnolters the terrain in rear. 

It is of the utmost importance to gain information of the char- 
acter of the opposite bank at all points where bridges are to be 
built or crossings are to be effected. Sand banks may make the 
crossing or the bridge work mote difficult, river arms or swamps 
not shown on the map may interfere with the deployment ai 
the coveting troops and may jeopardize the success of the whole 
undertaking. But it Is exceedingly difficult to determine all 
this. To size up the opposite bank from good observation points 
on the near side of the river, produces doubtful results; it is 
far better to get the required information from local river men 
if one is operating in friendly country. To cross in boats is 
impossible in face of hostile troops holding the opposite bank, 
and even if this is effected at an unoccupied point, hostile patrols 
may accidentally discover and report such crossing, thereby 
directing the hostile commander's attention to the very points 
at which one is most anxious to hide everything in the way of 
reconnaissance and preparations.* Nothing remains, therefore, 
but to swim across. Men detailed for this duty should be 
equipped with life-preservers, etc. This method should be 
resorted to at bridge sites and crossing points when adequate 
information of the local conditions on the opposite bank could 
not be procured in any other way, or where one wishes to get 
reliable Information, without attracting attention, ot the number 
of troops on the hostile bank. 

> Bafote the ci0S8!n£ of the Alsen Sound, on April 18, 1S64, two Infuiti; 
ofllcen croued In k ll^t aUff, ucertalned tiut ■ DAnlah work hAd boon 
«bandaiied and apiked two of Its gnni. In 8]dtfl of its EalLmby, tlüa act 
wu Doi approved bj the Pnuaian comouuidw-in-chief, who )ustl7 feared 
Out Budi enterpiltea might attract flie atteatlon of Um Danes to a put of the 
island to wliich fliey had preWonsly ^en little attention and cause them to 
believe that it had toe tliat reason been dutsen sa a crossins point 
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THB ISSUE OF ORDERS. 

The result of the recomudssance detennining " where " the 
crossiiig should be made, and a plan detaflii^ the best method 
of execution In the situation and in the locality selected should 
be submitted to the commander-in-chief. This should be made 
in the form of a brief written report, supplemented later on 
preferably by a verbal one. The earlier this verbal report is 
made — always after thorough reconnaissance, however, the 
better. While tliis verbal report is being made, the ofiicers 
directing the reconnaissance — a staff officer, and a pioneer 
officer, should submit definite recommendations In regard to 
the crossing, which then serve as a basis for the order to cross. 

Before discussing this order in detail, it is proposed briefly 
to recapitulate all that ma; be said on the subject of orders for 
suiprise crossings of magnitude, especially in so far as it relates 
to the activity of tiie pioneers. To this end, let us assume that 
on army corpSt acting as part of an army, is to prepare a cros^ng 
over a wide stream for itself and its nei^boring corps. 

Whether the commanding general should take personal charge 
of the management of the crossing,' thereby displacing liis 
division commanders more or less, or whether he should entrust 
the operation to a division reinforced by additional artHleiy, 
reserving to himself the right to interfere when necessary, 
need not be considered. Depending upon the magnitude of 
the task, one or the other method may be the proper one. Id 
any event, the superior coomiander will not be able to keep from 
interfering with his subordinates in many cases, and from 
ordering details without which the absolutely essential unity at 
action could not be assured. That nothing should be ordered 
too far ahead, is a rule that likewise holds good here. It is 
usually sufficient to initiate the operation properly, to take the 
primary measures for continuing the ferry service and for be- 
ginning the bridge, and lastiy, to post the troops in readiness 
close at hand and under cover, in räder to be able to dispose of 
them at any time. 

> After the tuuuccessftil attempt to crou äie Durabs at Nnaidoif, before 
die battle of Aspern (Hk7 13, i8og), NAp<deon directed Generftl HnsBfiiu 
to take personal charge of the crostiiig contemplated at Kaiser-Bbersdorf. 
But he did not refrain from personally superintending the embarkation of the 
first troops to be thrown acrosa, and from sending two of hla adjutants along 
to render reports. " Hltt^ungen flber Gegenstitnde des ArtUleriewesens," 
1913, p. laoi. 
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It wtMild be a mistake to bother with prescribing details that 
do not exert the sli^test Influence upon unity of action. Hence, 
all detail measures for feints and subsidiaiy operations had best 
be left entirely to the leaders chained with their execution. 
They will, without doubt, carry out their own measures with 
greater zeal, if they know that they are acting independently, 
than if they feel themselves bound by orders from higher 
authority. In most cases, it suffices to give these leaders a 
graeral idea of the task they are to perform and of the time vrtien 
the operation is to begin, and then let them work out their own 
salvation. 

The pioneers should be used vrithout breaking up organiza- 
tions. They are withdrawn from their divisions and placed 
temporarily under the immediate orders of the commander of 
the pioneer battalion, or of the general of pioneers, in case the 
Utter was detached by the army commander and placed in 
dia^e of the technical direction* of the crossing. When this 
is done, all pioneer units drawn from neigbboring corps are 
likewise subject to his orders. 

This coördlnatioD under one command is necessary while 
reconnaissances and preparations are being made (such, for 
example, as bringing up Uie bridge trains and repairing roads). 
The senior pioneer officer should likewise utilize this period for 
discussing Uie technical details of the enterprise with his sub- 
ordinates, especially with tbe pioneer officers commanding at 
tiie various ferrying points. He should also request the com- 
mander of troops to detail sufficient infantry, so that tbe bringing 
up of the bridge trains to the stream may be absolutely assured, 
and that adequate support for the pioneers may be ready in 
time at the ferry points and at the site of tbe bridge. 

The distribution of troops in the order for tbe crossing assigns 
the pioneer units to be used at ferry points to troop units. As 
soon as the order is issued, these pioneer units join the organiza- 
tlous to which they are assigned. It is not a good plan to have 
them remain under the orders of the senior pioneer commander, 
as under his direction they may exert a decisive Influence upon 
measures that should properly be taken by the commander of 
troops, who must be designated by name for each ferry point. 
The crossing is a separate and distinct operation at each feny 
point, and must be directed and carried out to conclusion by 
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one man. The commander on tiie spot is responsible for both 
direction and execution of the work. While he should take 
hito consideration irtiateTer technical preparations may have 
been made before bis arrival and should accept the suggestions 
of the pioneer officer assigned to him, an energetic prosecution 
of the enterprise can not be relied upon unless the responsibüi^ 
rests upon him. 

For the bridge ccmstruction proper— a purely technical task, 
aside from the tactical one at ferry points, the pioneers should 
remain under the immediate orders of the pioneer leader en- 
trusted by the corps commander with this task. Tliis leader 
receives orders from corps headquarters as to when he is to 
begin constructing the bridge and, at the same time, is given 
authori^ to requisition bridge equipage and, in certain circum- 
stances, pioneer troops from ferry points, in the name of the 
corps commander. 

The orders for the crossing can then be made very simple and 
comparatively brief. 

They should contain approximately the following: 
Distribution of Troops: 

1. Information of the enemy; mis- 
sion (task). 

2. Plan. — Designation of the bridge 
site and of the ferry points; 



1. Ferry point A> 

2. Ferry point B 

3. Ferry point C 

4. Ferry point, etc. 

5. Bridge site 

6. Aitilleiy 

7. Traffic details 

8. Feints; secondary 

operations 
g. Troops not other- 
wise disposed of 
10. Trains and 
columns 



tiour for opening ferry service ; 
line to be reached by covering 
troops; name of the com- 
mander of these troops. 
. When and where must troops be 
in readiness at each feny 
point? In certain circum- 
stances, designation of tile 
roads to be used; detail re- 
connaissances to be made at 
once; details of troops to as- 
sist the pioneers, etc. 
4. When and where must artillery 

> Datachments thkt were pualied to the stream ehead of die troopa, alioold 
be placed under the orders of the troop conunanders at feny pt^tt in irfiOM 
territoiT they are opeimtiiig. 
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be in readiness? In certain 
drcnmstances, directions as 
to requisite reconnaissances, 
etc. 

5. When and vbere must the pio- 

neers and bridge trains be in 
readiness for bridge work? 

(Independent preparations 
pursuant to a separate order.) 
When and where must details of 
troops to assist the pioneers 
and to bring up bridge trains 
report? 

6. When and where should com- 

manders of troops named in 
paragraphs 3, 4 and 5 report 
for additional discussion and 
to receive orders? 

7. Feints and secondary operations. 

Separate orders for com- 
manders. When and where 
should troops detailed for this 
service report? 

8. Orders for the cavalr; (In so far 

as this has not been covered 
under 7 or elsewhere). In 
certain circumstances the cav- 
alry receives separate orders. 

9. When and where should troops 

not otherwise disposed of re- 
port? 
10. Orders for such additional tele- 
phone lines as may be neces- 
sary — separate order. 
To the above are then added directions for field trains, 
divisional trains and colums, and a statement indicating where 
the commander may be found. 

Details in regard to the crossing are omitted from the order 
for the sake of brevity. They are discussed In so far as this 
«I^ars necessary at the meeting of the commanders scheduled 
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pursuant to paragraph six of the order. By the time this meetiiig 
takes place, additional information will, daubtless, have accumu- 
lated and can be taken up likewise. Other detaite that should 
not be put in the order but that should be taken care of at this 
meeting are directions prohibiting the lighting of fires and lights ; 
instructions for leaving horses behind for the time being; for 
wading through shallow water on entering and on leaving pon- 
tons; for the general conduct of supporting and covering troops 
and of posts already stationed at the river ; for the uniform to be 
worn by covering troops; for the supply of ammunition and 
rations; for the despatch of bridge trains from ferry points to 
the bridge site, etc. 

In case of a difficult crossing, it may be a good plan to give the 
leaders special sketches or reproduced maps and to issue the 
carefully arranged details and dispositions for bridge work in 
written form. But the danger that in the press of circumstances 
lengthy instructions may not be read carefully, should be guarded 
against. The following dispositions were made for the crossing 
to Alsen.> (See Fig. i8.) 

As has already been pointed out, orders should not be issued 
prematurely, but they should, on the other hand, be Issued 
early enough to enable the troops to understand them thoroughly 
and to make some preparations for their execution. 

The orders from higher authority are supidemented by sepa- 
rate orders issued by the commanders named in the distribution 
of troops, especially that issued by the senior pioneer officer to 
his pioneer units. In all these the same principles govern as 
in the orders emanating from higher headquarters. 

PREPARATIONS FOR THE CROSSING. 

Mention has already been made of the necessity of giving the 
whole enterprise a broad technical foundation, i. e., of placing 
in readiness, in plenty of time, a sufficient number of pioneers 
and an ample supply of service bridge equipage and, vAen 
necessary, of improvised material. In this place, it is only 
desired to discuss the appropriate distribution ot technical 
personnel and mat£riel. The military axiom, to put in the bulk 
of one's means at the point irtiere success is to be won, is ap- 
plicable to river crossings also. It would be a mistake, therefore, 

> Sm " Gefedit an FluazflberKlLiiKeii," by Cardinal von Widdun, U, p. 151. 
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to expend too much in secondary operations, and it would be 
equal^ wrong to hold out reserves when the launching of all 
the force in the first line would more surely guarantee success. 
This is especially true of the employment of pontons in ferry 
service, for too many can not be designated from the very 
outset for this work. If one divisional bridge train is kept in 
reserve for initiating the bridge work, i. e., is not used to ferry 
troops across, this will suffice in most cases. By the time this 



Flg.i8. 
The CrossiiiE to the Island of Alsen. 

has been brought up, unloaded, and its materiel built into the 
bridge, the first bridge wagons of the other trains, of which only 
the pontons were unloaded at the ferry points, will have arrived. 
The progress of the construction work on the bridge will thus 
not suffer any delay, if provision is made for gradually with- 
drawing the pontons b-om the various ferry points. 

It may or may not be a good plan to equip one of the feiiy 
points with an abundance of ferry equipment. Local conditions 
on our own ox on the hostile side of the river, the evident dis- 
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tributdoii of the hostile forces, or the chance to support the cross- 
ing with telling effect by artillery, may determine how many 
pontons shall be assigned to the raiious ferry points. But, 
in general, an equal distribution of the pontons will be advisable, 
so that strong bodies of infantry can be quickly transported 
across at each of the chosen feny points. The entire enterprise 
will then be less dependent upon the success achieved at a 
single, main ferry point. To be sure, the character of the near 
river bank — ^the presence of bays, harbors, islands that favor a 
concealed launching of the pontons, is often inducive to unload 
a lot of ferry equipment at such points. But the enemy will 
recognize points so favorable for the attacker just äs well, 
and may mass troops and post searchli^ts, etc., opposite them 
and thereby make it especially difficult to achieve success there. 
Just imagine what havoc a platoon of field artillery could create 
if it were posted well concealed on the river bank by the defender, 
opposite a harbor entrance and, aided by a searchlight, opened 
fire on the channel as soon as there were indications that ferry 
service was about to begin. 

Special care should be ta:ken in preparing trains and pontons 
in order that they can be used as noiselessly as possible in 
proximity of the enen^. The dull rumbling n<Hse produced by 
a pcHiton train in motion .attracts attention far and wide. If 
peace experience is any guide, a train, to be secure against 
discovery, will not be able to apfffoach nearer than 800 m. to 
the hostile position on the opposite bank unless very favorable 
weather conditions exist. If a train moves at a trot over hard 
chausftes or over wooden bridges, the rumbling noise will be 
heard still farther away. The noise is primarily caused by the 
bumping of the pontons on the hard wagon bed and by the 
bumping of the wheels against the axles. Nothing much can 
be done to prevent this. To cover the wheels with straw, etc., 
is of no value as the covering will be chafed off in a very short 
time. The blow of the pontons against the beds may be slightly 
reduced by cushions of rcqte (anchor cables) or by bundles of 
straw placed between pontons and balks. It is even of some 
little value to use for this purpose the oarlock slings employed 
to reduce the noise of rowing. That it may be deshrable to 
cover hard pieces of road with straw, manure, etc., has already 
been mentioned elsewhere. 
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A far more promising field than that of reducing the noise of 
moving troinS) lies in the preparations that must be made to 
m^ke the tuntiiing of the pontons at the river bank and in the 
water as noiseless as possible. The use of rope slings to replace 
the oarlocks, has ah'eady been mentioned. But all rattling 
parts of the older Qrpes of pontons—especially rings, should be 
wrapped. Otherwise the noise made by them will betray all 
movements of the pontons. It may be desirable to put straw 
in the bottom of the pontons used for feny service, so as to 
minimize the noise made by men entering same. That it is 
necessary to keep all horses at a sufficient distance from the 
river until the result of the initial crossing is known, so that they 
win not betray the iteration by nei^^iing, is well known. — Pon- 
tons should, moreover, be equipped with the means of quickly 
repairing leaks caused by bullets. 

The importance of good road communications has already 
been pointed out. It nu^, sometimes, be necessary to repair 
the roads before ni^tfall. But such repair work is always 
inadvisable if it might attract the attention ai hostile patrols 
or scouts and cause the surprise to fail. It is very desirable to 
hold infantiy in readiness at bad places in the road to help the 
caiiiages across tliem. 

The marking of roads leading to the river so that they can be 
found at night forms another feature of the preparations. The 
simplest way of doing this is to station non-commissioned 
officer's posts at cross roads to await the various columns of 
troops, officers, messengers, etc., and to have them guided by 
men detailed for the purpose to the next post. Carefully shaded 
lights will facilitate finding of these posts. This marking of 
the roads is of the utmost impwtance, for military history and 
maneuver diaries record many instances where troops and trains 
lost the road, thereby jeopardizing the whole enterprise. During 
Moreau's crossing of the Rhine at Reichlingen, on May i, iSoo, 
all technical preparations were completed by t A.M., but the 
infantiy did not appear upon the scene until 4 A.M., all out of 
breath. It had lost the road in the darkness and had been 
delayed by artillery and trains that were choking the roads. 
If it had not been for the French artillery, the attempt to cross, 
which had long ago been discovered by the Austrians, would 
hare ended in failure. 
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Any time that may be available should be utilized to instruct 
the infantry assigned to assist the pioneers, in unloading, carrying 
and launching of the pontons. If, during very difficult erossings, 
an opportoni^ should present itself to give supporting and 
covering troops some practice in the duties they will have to 
perform at the outset, this will materially help the success of the 
crossing operatioa. 

If, in addition, one has taken measures to dispose of the dogs 
In villages along the route of march and to guard against treachery 
on the part of the natives, has cautioned the troops to mnintnin 
silence and forbidden them to light fires or lights, one will have 
done all that is possible in the way cd preparation. The rest 
depends upon the troops and hes in the lap of the gods. 

CONDUCT OT THE CROSSIHG. 

It is not intended to discuss technical details in this chapter, 
for they form part of the stock in trade of the pioneers. Neither 
is it desired to lay down a hard and fast method for surprise 
crossings. A mere glance at military history, which records a 
multitude of crossings widely different from each other, would 
demonstrate the futility of such an attempt. The strategical 
and technical situations, the conduct of the enemy, our own 
strength, local conditions, supply of ferry and bridge materiel, 
etc., influence the solution of one and the same problem to such 
an extent that, to lay down any iron clad scheme, would be 
preposterous. Only the most difficult problems, such as arose, 
for example, in the crossing at Alsen and at Dietikon, will be 
more closely investigated and those questions discussed in 
particular, that, according to experience, are most liable to give 
rise to differences of opinion. 

As the general course of such crossings has already been 
discussed, famlHariQr therewitii may be assumed. 

Arrtoal qf the Troops at the Croaaing Point. 

The order for crossing a stream has a very definite object in 
view, to accomplish which it contains various detailed instruc- 
tions. It is absolutely essential that it be executed in its entire^, 
not only in vbat it specifically directs, but also In irtiat it silently 
presuppraes, viz., that the enterprise irill make rapid progress 
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and that the technical work, espedally that done on the bridge, 
vill be reliable. If the order can not be carried out, this failure 
should, under no circumstances be the fault of insufficient 
reconnaissance and preparation. Both, as already so trften 
emphasized, require time, but it is a basic fault that the time 
available is never fully utilized. And this, especially during 
the final stage of the preparations at the river, is often over^ 
looked. The wish to give the troops sufficient rest during the 
night and to have them fresh and in good condition for the 
hardships awaiting them after they have crossed, is quite 
natural. But it must give way before the desire to be com- 
pletely ready in Üme under any and all circumstances. One 
must be absolutely certain that, no matter what delays and what 
friction may develop, eveiything has been done to carry out the 
order punctually and completely. 

This applies primaria to the pioneers, to the troops to be 
ferried across first, and to the supporting troops. It is absolutely 
essential that the pioneers with Üieir trains arrive punctually in 
the vicinity trf their area of usefulness. Nothing is worse than 
huny during the final stage of the preparations on the river bank. 
It is far better for the pioneers, after completbig their work to 
rest beside their pontons at the water's edge, ready for further 
labor, and for their leader clearly to think over once more during 
the last hour the task that awaits them. The danger of dis- 
covery apparently grows with premature starting of the prepara- 
toiy work. But how far this is borne out by military history 
can not be determined, and our maneuver experiences do not 
substantiate üüs view. The steadiness with which work can be 
done if time enou{^ is taken, explains why better progress 
can be made if there is silence and secrecy. 

The pioneers must have absolutely reliable communication 
mth their bridge trains so that (while already brought as close 
as possible to the place where they are to be used), their punctual 
arrival will be assured under any circumstances. Field exercises 
demonstrate that this rule is more often honored in the breach 
than in the observance. It is inadvisable to have the trains 
march for long distances over dirt roads. Detours over good 
roads otten lead more quickly to the objective.' When the 

■Th« bri^ trains needed for the croBsliig of the Schlei at Amis, in 
Fflbnuuy, 1664, made « much of 15 km., in seron honrs. 
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roads are bad, the trains may be escorted by a company ot 
infantry, which should assist them and is responsible for their 
punctual arrival. All troops should be instructed to assist the 
movement of bridge trains in any manner possible. 

Like the pioneers, the supporting troops (artillery and infantry) 
and the leading echelons of the covering troops must arrive 
punctually at the ferry points. They should orient themselves 
promptly and thorou^ily, occupy their positions and should 
then be distributed for the first ferry trip. But, before the 
ferrying commences, they will be able to take quite a rest, which 
will be of advantage to tiiem later in their subsequent work. 

It is different with the echelons that are to be ferried across 
later (m and with the troops that are to cross the completed 
bridge. To bring them up too soon would be a mistake, as 
any urmecessary massing of troops at the crossing would pre- 
maturely betray the whole undertaking. 

The Best Time for Ferrying Troops Acroaa, 
A dark night otFers the best chances for ferrying troops across 
without discovery. In an essay treating <^ the Russian crossing 
at Simnitza, General von Liegnitz, therefore, recommends that 
ferrying should begin three or four hours before dawn.' This 
procedure may have great advantages if one contemplates ferry- 
ing troops across at one point only, meets nothing but weak 
hostile advance troops there, forces them back quickly and 
awaits posdble counter-attacks in a defensive position at the 
river, in fine, if the troops thrown across do not have to cany 
out an offensive movement of some magnitude on the opposite 
bank. In case the defender does not wish to suffer the enemy on 
his side of the river, he will have to assume the offensive, and 
this will encotmter considerable difficulties in the darkness. 
The attack of the whilom defender will be directed against 
positions that he can not make out accurately; his artillery will 
not be able to function in the darkness; and, meanwhile, his 
opponent will bring more and more reinforcements up and will 
begin with the construction of the bridge. AU the uncertainties 
incident to night operations will irKOnvenience the whilom de- 
fender; they may even influence him to such an extent that he 

> See General Ton Liegnitz, " EluBZubergftnge," in " EriegstflClt&iBGli« 
Zdtaduift," 1904, p. 373. 
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wQl desist from advanciiig energetically during the rest of the 
nJj^t ; but in the morning the bridge may, perhaps, have been 
completed, and with that the prospect of a successful defense 
of the river line will have been considerably diminished. To 
be sure, it should be remembered that during night crossings 
effective fire siqtport from the near bank of the covering troops 
thrown across is ImposslUe and that bridge construction in tiie 
night tune is, according to experience, much slower than that 
effected In the day time. 

The opposite view, not to begin ferrying imtil broad da^lght, 
is fu% justified, as already pointed out, in case the crossing is 
to be forced under cover of superior artillery. 

When, on the contrary, a defensive rfile for the troops thrown 
across can not be counted upon, and there is a chance for them 
to cooperate with each other in attack or in quickly seizing 
hostile supporting points, it will, wititont doubt, be desirable to 
do the ferrying at night and to make the attack in broad di^Ught. 
It should be borne in mind that the artillery con not take a hand 
.in the fight on the other bank until it is dayUc^t These prin- 
ciples have governed in most of tiie surprise crossings that 
military history records, and thus we find nearly, all of them 
carried out at the break of dawn. 

Supporting Troops ort the Near Bank. 

Infantry supporting troops should not be so posted that they 
will be in the way at the ferry point and that they will not handier 
the movements of the crossing troops. They should, therefore, 
be posted some distance away from the ferry point, especially 
below the same. They may be very effectively supported by 
platoons of artillery or by single guns, unlimbered in the most 
advanced line, right on the bank.' 

It has often been found at maneuvers that enou^ foresi^t 
had not been used quickly to render harmless hostile posts that 
opened fire from a distance upon the ferry point. (See for ex- 
ample, the position of the guns at a in Fig. 19.) The supporting 
troops should, therefore, not be posted at the ferry point alone, 
but above and below the same, opposite places where hostile 
posts are known or assumed to be located. In addition, a reserve 

I During äie crOBsiiig of thf Shine at Canb, tiat^ stuu wen used in tiÜB 
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c^ field artillery, machme guns and cavaliy should be kept In 
readiness, which can be quickly despatched against suddenly 
appealing hostile forces. Suppcnting troops should, likewise, 
be posted in a position from which they can ward off approaching 
hostile reinforcements. 

When Uiere is danger that the supporting troops will be dis- 
covered, due to the employment of artificial illumination by the 
enemy, if they go into position early, they should completely 
deploy and remain under cover as long as the troo|ffi that are 
to be thrown across, and should then move into their assigned 
positions at the last moment. In this case, their instructions 



# 


.^^ 


— t — 


^//,H^ 





Kg. ii>. 
Poridon (rf Si^poitbic Troops. 



should be not to open fire until the first echelon across encomiterB 
serious resistance that it can not break down at once unaided, 
preferably with the bayonet. As far as practicable, no attention 
should be paid to fire from small hostile parties. When the 
supporting troops must take a hand in the fight, however, Uiey 
should do so vigorously. Events on the opposite bank should 
be followed with the utmost care, so that friend may be dis- 
tinguished from foe in the darkness. 

When once the opposite bank is under complete control of the 
covering troops, the infantry of the supporting troops, which in 
most cases is taken from the same organizations, may be tbrowi^ 
across for their support. 

In general, too much artillery can not be detailed to support 
the crossing and if heavy artilleiy is available, it should be used 
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UktviBt. This supporting ortilleiy should not go into the posi- 
tions reconnoitered for and assigned to it during the day, until 
all danger is passed of betraying the undertaking by its move- 
ments. Good Communications between the commander and 
the fen; points are essential. The artillery should open fire 
when it is no longer inqtortont to hide the location of the feny 
points from the enemy, and then becomes the most valuable 
factor in achieving success. While it is still dark, it should 
sweep the distant foreground on the opposite bank (by searching 
fire) and should also direct its fire against supporting points 
(for example, villages) that are especially valuable to the da- 
fender. During the day, it should assist in the really critical 
phase of the river crossing, the counter-attack made by strong 
hostile bodies against &e covering troops that have been ferried 
across and that ere being reinforced gradually only. 

Cocertng Troops. 

At each feny point, the ferrying should be begun on as broad 
a front as possible and for the initial trip all pontons, ferries or 
skiffs should leave the bank simultaneously, If practicable. 

The troops must wade a bit through shallow water on entering 
and leaving the boats, otherwise the crossing wHl be unduly 
retarded. It Is even eminent^ advisable specifically to mention 
this in the order. At Alsen, the troops waded 40-60 m. before 
entering the boats. 

How long the ferrying should be continued and uriien pontons 
should be gradually withdrawn from the ferry points and used in 
bridge construction, are purely technical questions that the 
leader must answer. Even when the further, rapid reinforcing 
of the covering troops appears desirable to him, be should bear 
in mind that the bridge work can not go on if the necessary 
pontons are lacking. 

If none of the preparations have been discovered by the enemy, 
final discovery of Ae movement by the hostile river guard will 
depend upon the degree of darkness, upon the presence of fog, 
and upon the noiselessness with wtiich the whole operation is 
executed. At Alsen, tiie operation was discovered when the 
boats had covered 300 of tiie total distance of 600 m. During 
an extensive field exercise held in the ist Pioneer Inspection 
District, the crossing over the A^stula at a point where it was some 
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400 m. wide, was so favored by darkness that two-thirds of the 
stream had been traversed before the movement was discovered. 
It is said that at Simnitza, the Russians managed to approach 
within 100 m. of the Turldsh bank without being fired upon. 

The distribution of infantry among the pontons raises some 
difficulties for the first trip only. If the troops are at hand, the 
loading of subsequent echelons pro- 
ceeds without noticeable Mcüon, 
even if, as is the case «hen broad 
and swift rivers have to be crossed, 
each succeeding fraction has to em- 
bark farther down stream. (See 
Fig. 30.) If one desires to avoid 
such a shifting of embarkation 
points which, by the way, is impos- 
sible in any case until the hostile 
bank has been entirely evacuated by 
the hostile troops after the initial, 
successful crossing, numerous tow- 
ing detachments must be stationed 
at least on one bank to expedite the 
movement of empty pontons to the 
embarkation point. On veiy swift 
and wide rivers (such as the Rhine 
and the Danube) one can count upon 
the boats being carried down stream 
at each trip a distance at least equal to the width of the stream. 

It appears by no means impossible that in the future numerous 
power boats will be utilized in difficult crossings over wide 
streams. During the technically veiy difficult crossings over 
the Danube in 1877, steam launches were frequently used. 

Upon arrival at the far bank, the men should at once assemble 
and commanders should get their units in hand. It is, therefore, 
better to throw entire companies across at once than several 
con^lanies abreast. In making arrangements for ferrying troops 
across, it should be borne in mind that proper tactical units 
must be reüstablished on the opposite bank. All troops thrown 
across at once come under the orders <Ä a common superior. 

But what about the conduct of these troops after their arrival 
on the opposite bank? During maneuvers one usually sees the 
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reassembled companies move forward and disappear in tlie 
darkness, in order quickly to reach a position beyond which, 
according to ordersi tiiey are not to advance. A tactical situa- 
tion, as outlined in the following sketch, is then very apt to arise. 
(See Fig. 31.) Strong hostile bodies stationed in the vicini^ 
of the rim, meantime alarmed, then advance in the darkness in 
rear of the attacker's troops without colliding with them, and 
torn toward the river bank. If they accidentally strike the 
bridge site, iriiere tiie trains have meanwhile arrived and the 
construction of the bridge has begun, ttteir fire would, in an 
actual case, produce indescribable havoc that mic^t seriously 
retard the bridge wMk and produce heavy losses. 
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In^roper Conduct of the Covering Troops. 

Sudi conduct on the part of the covering troops on gaining tiie 
opposite bank would be hi^ily improper. Th^ should, in the 
&st place, cover their own ferry points for the crossing of 
succeeding echelons, even if they do this with small detach- 
ments onfy. (See b, in Fig. 2a.) Then they should endeavor 
to facilitate the crossing of neighboring imits, and final^ protect 
tlie bridge construction work, which will have begun meanwhile. 
Fot tills last purpose an extensive use of intrenchments may, 
periiaps, be in order. To accomplüh all this, they should close 
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in toward the bridge site and Bhould not occupy more groiuid 
in the direction of the enemy than they can command with 
certain^. The arrival of other echelons will enable them to 
gain groond to the firont and the gradoally dawning day will, In 
addition, pennit them to extend still farUier. A hostile advance 
in the direction of the bridge site must be prevented at all 
hazards. As soon as Uie commander of the covering troops 
believes tliat he can effectively protect the bridge site, he should 
report that fact (by prearranged signal). When this report is 
received, and not until then, Ihe trains are brought up to Ihe 
river bank. — ^The tasks of the covering troops thus appear to be 
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He. 33. 
Conoct Conduct of the Corering Troops. 

primarily restricted and, in Üie main, defensive in character. 
But from this it is by no means to be inferred that, in individual 
cases, it would be improper to order such troops to attack, seize, 
and occupy terrain some distance from the river, for the purpose 
of depriving the enemy of important supporting points that may 
be of decisive importance for the advance of the troops or in a 
subsequent engagement Ttiis is especially true where com- 
manding heights are situated on the opposite bank, which must 
be in the possession of the attacker before the construction of 
the bridge may be considered as adequate^ protected. 

It is sometimes a good plan not to start crossing at all feny 
points simultaneously, but to start earlier at the point where ttie 
best chance of success is believed to exist. The troops already 
across can then materially facilitate the crossing of the following 
units by advancing against flank and rear of the enemy. Hence, 
one usually likes to delay ferr^ng at points where the opposite 
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bank is knowa to be very stroogly gtutrded. A timely crossiiig 
at one point may likewise attract the local hostile reserves and 
cause the troops crossing somevrtut later at other points to 
encounter less resistance. — Such a highly artificial mode of 
crossing as that suggested should not lead to the conclusion 
that a weak-kneed procedure is preferred. In the end, even 
with the most careful preparations, a good deal depends upon 
daring and impetuosity, wÜch will win success even if a superior 
enemy is encountered. 

One will, as a rule, have to be content with throwing only 
infantry across,i which should be accompanied by its machine 
guns, the latter without carriages. The crossing of field artillery 
consumes a good deal of time, and should, therefore, not be 
attempted, unless it can not be avoided. In some cases, it 
suffices to ferry hut one team across, irtiich can then bring the 
various guns into position as they arrive. It may become 
necessary, however, to throw observers across the stream to 
observe the targets for the artillery tiiat remains on the near 
bank. — As the infantry will not be able to dispense with its 
horses in the long run, they should he transported across as 
soon as a sufficient number of covering troops is on the opposite 
bank. It will likewise be necessary to send a few troopers 
across for messenger and patrol service. The combat trains 
can not follow the troops, as a rule, until the bridge is completed. 
Ammunition should he issued bef(»-e the crossing begins. At 
Simnitza, in 1877, eight life-saving pontons were likewise pro- 
vided which also transported medical personnel and medical 
stM'es to the south bank of the Danube. The signal troops 
should promptiy provide for telephone communication across 
the river between the commander and tiie covering troops, and, 
at the very least, should provide quickly for visual signal com- 
munication. 

That hasty bridge material should he taken along hy the cover- 
ing troops in case minor water-courses may hamper movements 
on the opposite hank, has already been mentioned. It is claimed 
that at Simnitza, ladders were needed to surmount the steep 
river banks. In any event, if the landing on the oppo^te hank 

■ A Frendt company of 150 mta, armed vith nothing but pistols, pikea, and 
saberi, on September jg, 1799, swam th« Lintli (50 m. wide) for th« puipos« 
of BiiriaiBtn£ Äe enemy, which turned oat to be a radier difficult nndeitaking. 
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Is likely to be in any way technically difficult, strong detach- 
ments of pioneers, equipped with sufficient tools and improvised 
material of various kinds, should accompany tiie first echelon 
flirown across. 

The ConatrucUon of the Bridge. 

It is only in the case of an ezceptiomd crossing like that here 
described that nothing need be done but to ferry troops across 
when a small force suffices to meet the problems on the opposite 
bank. At the very least, good ferry service or a flying bridge 
should be established to improve the communications to the 
rear.i 

As a rule, however, the iriiole operation depends upon the 
construction of a reliable bridge. This is almost invariably 
necessary for the progress of subsequent operations. Speedy 
construction is desirable in order to reap all the advantages 
accruing from the surprise of the enemy and to relieve, as quickly 
as possible, the pressure on the covering troops on the opposite 
bank, which may be in a very critical situation. Everything, 
therefore, that will accelerate construction work is highly im- 
portant. While it is not desired to go into details, a few points 
may be emphasized that are not always sufficiently observed. 

As soon as the first covering troops have made a lodgment <ta 
the opposite bank, a reconnaissance detachment of adequate 
strength and equipped with the requisite material should be 
thrown across the stream at the bridge site for the purpose of 
definitely determining the condition of the approaches leading 
down to the river on the opposite bank. Arrangements should 
be made beforehand as to how this detachment Is to report in 
a simple manner in regard to the most suitable route leading from 
the bridge, i. e., the best line for the bridge. These recoonais- 
sances will not delay the construction work, for that can not 
begin anyway until at least the second echelon of the covering 
troops has landed on the opposite hank and a report has been 
received that the bridge site itself appears to be adequately 

> In the case of tfie French force thrown across the Rhine In sn enterpriae 
agglnst the fortifications of Kehl, on June 34, 1796, such a fljing bridge was 
CMuldered sufficient It was built in an arm of the Rhine south of Strasaburg 
and waa floated Into the nudn cbannel dmultaneouslr with the first troops 
tlirown across, and opened for traffic six hours later. 



DigtizeabyGoOt^Ie 



94 RIVER CROSSINGS. 

protected. The bridge trains, to be sure, while placed In march 
at a timely moment, toward the bridge site, will not be allowed 
to appear prematurely on the river bank but will be held back 
instead under the nearest aTailable cover. It may be advisable, 
however, to move a few bridge wagons to the'river in order to 
begin work on the shore end of the bridge, which is frequently 
rather complicated. 

That bridge wagons, after unloading their pontons at ferry 
points, should independently march to Üie bridge site has already 
been mentioned. The trains must reach the bridge site as 
speedily as possible, but should not leave the feny points before 
the first trip of the covering troops across the stream, if there is 
danger that their movement may prematurely betray the opera- 
tion. 

The great importance of good road communication on both 
banks has been repeatedly emphasized. Timely repair work — 
usually performed by troops specially detailed for the purpose, 
is often neglected. Several approaches should be provided at 
each end of the bridge in case it becomes necessary to close one 
or the other approach for the purpose of mnlHtig repairs. 

It is also exceedingly important to protect the bridge against 
floating objects. That the Austrions succeeded in destn^ing 
the bridge over the Danube before the battle of Aspem, by 
floating objects against it, thereby depriving Napoleon of a 
victory, is well known. As a rule, danger from floating mines 
need not be apprehended, but protection must be provided 
against floating trees, rafts and loaded vessels. Extensive 
measures must be taken to guard against these. Power boats 
will, in all likelihood, be able to render valuable service in this 
connection. 

The completed ponton bridge should be operated by strong 
detachments of pioneers who not only observe and safeguard it 
during the passage of troops, but ^o must likeirise hold them- 
selves in readiness to repair damages as quickly as possible and 
to take appropriate measures to protect the bridge in case of 
tiigh water. In the case of bridges over iride streams, this wül 
require several pioneer companies. These may be detailed 
from second line troops and may be reinforced by details from 
the other arms. Additional technical troops may be needed for 
protecting the bridge against floating objects, for repairing and 
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keeping roads in shape, and for conErtructing intrenchments in 
the nature of bridge heads. For this wmk, likewise, Landwehr 
or Landsturm troops, or labor companies under the direction of 
military engineers may he utilized, so that the advancing troops 
may not be deprived of any more of their pioneers than is 
absolutely necessary. 

A ctmqileted bridge will have to be provided irith a reserve 
of bridge equipage tot river guard work and the service of 
security, for reinforcing the anchoring promptly, and f ra' repairing 
extensive damage qulcUy. It may even be advisable to operate 
a reliable flying bridge beside the ponton bridge. This flying 
bridge could be used for transporting veiy heavy loads and 
would serve as a substitute in case accidents or the enemy 
interrupted traflSc on the ponton bridge. Power boats can be 
used to good advantage in connection with bridge service. 

Whether it will be necessary shorty to replace a bridge built 
with service equipage with one built of improvised material wUl 
depend upon existing conditions. Preparations for such sub- 
stitution should, however, be made, if practicable, while the 
ponton bridge is being built, unless with commendable fore- 
thought Improvised material of all binds has already been placed 
in readiness and seat after the troops. 

FEINTS AND SEC0NDAS7 OPERATIONS. 

The extraordinary difficulties of surprise crossings appear 
even at maneuvers. In war they will prove still greater in view 
of the defender's modem armament, means of reconnaissance, 
communication and Illumination, and the natural lack of experi- 
ence of periiaps most of the troops participating in the crossing. 
In view of these difBculties, It is obvious that the attacker will 
do anything In his power to keep strong hostile forces from 
striking the covering troops thrown across. 

Feints and secondary operations are the lineal result They 
are designed for the express purpose of dramng the main hostile 
forces upon themselves and away from the principal crossing 
point Feints to cross are to create the belief that a creasing Is 
actually contemplated at the point where they are made. In 
secondary operations, on the contrary, a crossing Is actually 
effected even if only meagre technical means are available. If 
die attempt succeeds, a skillful leader will still be free to make 
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the principal croBslng at the point where the sectmdaiy crossing 
succeeded. But one should guard against artificialities and not 
allow oneself to be induced to take half-measures at the selected 
principal crossing point in favor of a secondary one. 

It is remarkable to vrhtA an extent feints may influence and 
waip the judgment of the defender. When once apparently 
certain indications have made him believe that he has divined 
the intentions of Uie attacker with reference to a certain crossing 







Fl«. 33. 
The CrogBiiig of the Talu. 

point, it irill take very we^hty reasons to make Urn change his 
opinion. 

At the Yaln (Fig. 33), the Russians confidently expected a 
crossing to be made southwest of Wtshu. Nothing could shake 
them in this belief, not even the construction of several impro- 
vised bridges over the arms of the Yalu north of that place. 
When they finally discovered their error, it was too late, and the 
feeble attacks launched by them could no longer prevent the 
completion of the Japanese crossing. 



DigtizeabyGoOt^Ie 



SURPRISE CROSSINGS. 




««•M- 



At the Beresiua (Fig. 24), Ifapoletm sought to induce the 
Russians to believe that he contemplated a crossing below 
Bonisov, a point admirably located for the continuation of his 
retreat. The mass d unarmed stragglers were put hi march 
toward this point and the 
news spread among the na- 
tives with seeming careless- 
ness that the French am^ 
would cross at Borrisor. 
This Information reached 
the Russians in due time. 
They consequently focused 
their whole attention upon 
this point and concentrated 
the bulk of their forces 
there, sending nothing but 
a small detachment to Stud- 
jenha where — 16 km. from 
BorrisoV) the French army 
actually effected its crossing.' 

A detailed description of the crossing of the Bere^na may be 
found in " Mitteilungen Ober GegenstÜnde des Artillerie und 
Geniewesens," 19x3, p. 9 et seq. 

One example from a maneuver will now be described just to 
demonstrate with what obstinacy preconceived notions are fre- 
quently maintained. During a field exercise on the Oder, in 
the ist IHoneer Inspection District, a pioneer officer, contrary 
to the intentions of the commander and twelve hours before 
troops were thrown across, crossed the river with a platoon at 
an unguarded point at which the crossing was later on to be 
made, and began to repair the apinoaches to the crossing. He 
was surprised by cavalry and placed out of action by a company 
<3i infantry that had hniried up. — Nevertheless, this suspicious 

> Btton th« twtde of Aspeni (Septombw ao-ia, 1809], the «ntb« «ttontion 
of flie AnitriAn beadquaitera was flnnlj Axed <ai tbe t«fnin around Nnsxdoif 
(13 km. nofdiweat of the anbBeqaent ctomIiik point), when on September 15th, 
H^KileiHi'i atten^t to croas Äe Daimbe had faUed, It wai expected that 
die French wouM make a renewed attempt to crest at this point The real 
crotalng ptint at the island of Lobao was not discorered ontU rei; late. This 
■bowi Siat eTon onsnccessful attempts at erosains a stream may be need to 
mislead the enen^- (Tor details see, " HitteilmiKen fiber GeKenstitnde dee 
" 191a, p. taoft.) 
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circumstance failed to induce the commander of the defense to 
include this threatened point within his permanent lines. He 
believed that the crossing would be made at another point, kept 
his forces concentrated there, and was completely surprised 
yrbea. the crossing was actually made. 

It Is a mistake to look upon feints as an unimportant and final 
part of the preparations for a surprise crossing. As a matter of 
fact, they should begin with the arrival of the first reconnaissance 
detachments at the river. The patrols should show themselves 
on a broad front — except at the point that, according to the map, 
has been tentatively selected for the crossing, even at points 
where the attacker has no idea of crossing later on. After the 
point at vrbich troops are to he thrown across has been deter- 
mined, one should endeavor to warp the judgment of the defender 
more and more and divert his attention from the principal 
crossing point This may be done at the locality where the 
feint is made by the manner of reconnoiteiing, by the distribu- 
tion of troops and by other means suited to the case in question 
and which need not be further discussed In this place. But it 
would be positiTely luumful to make such devices too obvious. 
It would, likewise, be useless to attempt to draw the defender's 
attention to points where the tactical and local conditions for a 
crossing are too unfavraable. In all civilized countries, the 
extensive railway net will moke it possible, in case of need, 
quicUy to transport troops that were used for feints or that were 
intentionally kept away from the stream for the purpose of 
deceiving the opponent, to the principal crossing point. 

If it is desired to crown the feint with a secondary crossing, 
a proceeding that is by no means necessary in all cases — and 
neither at the Yalu nor at the Beresina were such crossings made, 
pioneers and bridge trains will have to be used very sparingly 
for this purpose, for they can usually not be dispensed with at 
the piincipsl crossing point. But strong bodies of other troops, 
especially artillery not participating in the operations at the 
principal crossing and destined to cross the completed bridge, 
can be used to good advantage in such secondary enterprises. 
The coSpeiation of artOlery is especially desirable in secondary 
crossings because it can draw the enemy's attention upon itself 
by its fire and con effectively sui^rt the troops thrown across 
in case they have drawn strong hostile forces upon themselves 
and have Ütereby become involved in a critical situation. 
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Secondaxy crossings should be effected before the principal 
one In point oi time. The defender must be placed in a position 
where he will be compelled to despatch troops to oppose the 
secondary crossliig. To that end, rep(»:ts of attempts to cross 
must reach him Crom the point vdiere the secondary crossing 
is to be effected and from noirtiere else. The principal crossing 
should be commenced after the hostile columns have already 
been put In march toward the secondary crossing, but before 
the enemy has discovered the real nature of that undertabang. 
In thne of peace, secondary operations of this kind are rarely 
BUCcessfuL Their real character is too quichly discovered as the 
opponents are too well informed as to each other's strength. 
But in war, the commander defending a river line, whose task 
is at best an exceedingfly di£Scult one, will scarcely hcdd his 
reserves back when he receives information that the enemy 
has already crossed over to his side of the river in considerable 
ttyrce. Military history, at ai^ rate, records the fact that feints 
and secondary operations, even when they occurred days before 
the principal crossing, kept the defender on the qui vive, caused 
him to dispose of bis forces improperly, and accustomed him to 
such an extent to attempts at crossing that, in the end, he failed 
to discover the principal crossing until it was too late. Modem 
means at communication will, no doubt, better the defender's 
lot, but, according to experience, reports In regard to hostile 
night operations are, as a rule, grossly exaggerated and are apt 
to induce him to make blunders. 

Whether the troops tiirown across during secondary operations 
can join in the main action on the hostile river hank, will depend 
upon the tactical situation. Sometimes, especially in the vidnity 
of fortresses, secondary operations may be staged where they 
will threaten the communications of tiie forces guarding the 
river line. 

CONCLÜSIOn. 

The f<Hegoing dissertation shows the great diversity of the 
situations under iriuch river crossings may be made. One 
thing will, no doubt, have been demonstrated, viz., that the bulk 
of the preparatory work of the enterprise falls primarily upon 
the pioneer officer, not only upon the senior officer of that corps, 
but upon every officer participating. EDs peace training makes 



DiatizeabyGoo'c^Ie 



100 RIVER CROSSINGS. 

him, par excellence, the man upon irtiose technical skill the 
conunander-in-chief will primarily depend. But that commander 
will not hare confidence in his rabordinate unless the latter 
is practical and possesses a clear conception of strategical opera- 
tions, sound tactical judgment, keen foresi^t, tireless energy, 
and unquestioned courage. B, in addition, the commander 
himself, has a clear conception of the task that confronts him, 
and a proper appreciation of its technical difficulties, the whole 
enterprise will have been entrusted to good hands. The troops 
participating — pioneers excepted, will only in exceptional cases 
have had an opportunity to take part in river crossings in time 
of peace. Their enthusiasm, which always seems to be par- 
ticularly lively during unusual operations, must help them to 
surmount any difficulties that they may encounter. Their dash, 
impetuosity and stubbornness will have to stand the add test 
of reality. But all this does not suffice for their leaders. Very 
considerable and in times of peace frequently underestimated 
demands will be made upon their professional skill. Personal 
dash and reckless leading of their troops into the thick of the 
fray must supplement professional knowledge, to be sure, but 
can not replace it This still offers a wide field for peace training. 
Upon our pioneers, we shall be able to rely. Even after 
extraordinary exertions, they will not fail us, just as they did 
not fail us in 1864 and again in 1S70-71. They will not lag 
behind their French and Dutch comrades in arms who, woiUng 
immersed up to the breast in the icy waters of the Bereslna, 
saved an army. They know as they work at night that a glorious 
day dawns for them and aH they need is careful, sound, and bold 
leadership to do their whole duty well and to satisfy their 
ambition. 
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DEFENSE AGAINST A HOSTaE CROSSING. 
KINDS OF BIVER DBTONSB. 

It was necessaiy, in discussing river crossings, to touch upon 
the defense against such operations in order that a large number 
of measures taken by the attacker to accomplish bis object 
might be the better understood. In the following pages, the 
tactics and technique of the defense of river lines will be dis- 
cussed in general terms. 

It is not intended to discuss in detail the value of river lines 
to the defense. This irould, therefore, eliminate all that apper- 
tains to the strategical use of river lines, such also as applies 
to a batüe seeking a decision (for example, Aspem, Katibach), 
and particularly all that which is generally understood by the 
term " indirect defense of a river line.'* This, likewise, applies 
to questions as to the value of fortresses and bridge heads 
located on river lines, and the defense of a stream by an offensive 
of magnitude on the opposite bank. It is proposed to investigate 
in a general way what tactical principles should be observed 
and what technical means should be applied when the problem 
consists of " absolutely preventing the enemy from crossing a 
river for either a short or a long period of time." In other 
words, when it is less a question of a ügbt at river lines than one 
of making use of them as an obstacle to the hostile advance, 
which, to be sure, frequently initiates the fight for river lines. 

There are two kinds of river defense, and they are diam- 
etrically opposed to each other. The first, used frequentiy in 
the past and failing, in the end, as often as it was used, consists 
of a purely defensive, cordon-like barrier at the river itself and 
designed solely for the purpose at gaining time. (For example, 
see Map 3.) This method is criticised because it is claimed 
that it could never bring about a decisive victory, as it aims to 
cover everything and thereby completely disintegrates. If it 
were penetrated at any (me point, its entire line would be value- 
less as the defender would be unable to concentrate his widely 
scattered f cuces in time to make an energetic attack. 

101 
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The second metliod is, therefore, very properly given the 
preference, as it will not only gain time, but decisive results as 
well. It consists of pMting weak forces at the river itself for 
observation and fc» warding off the initial attempt to throw 
troops across, of massing the bulk of the forces at various 
points in the rear, and of a idgorous offensive against the enemy, 
as he is in the act of crossing. In this, the crossing of the bridge 
— which constitutes a defile, lack of room for deployment, 
deficient reconnaissance on the hostile river bank, unfavorable 
communication to the rear, etc., irill hamper the enemy in 
carrying out his designs. 

This clearly distinguishes the defensive, cordon method firom 
that in which the bulk of the forces is posted some distance from 
the river with the intention of assuming the offensive, Üie 
preference being given the last named method. This preference 
Is justified, in addition, because the commander, in view of the 
concentration of the bulk of his forces. Is less dependent upon 
the measures of the enemy, need not rely upon the conduct of 
each and every company and outguard at the stream and, above 
all else, because a decisive success can not be achieved by a 
river defense unless it is coupled with the offensive. The cordon 
system of river defense could, therefcffe, be entirely omitted 
from discussion, were it not for the fact that there are situations 
in which a distribution of the troops along the river appears to 
be fully justified and in which It would be risky, to say the least, 
to seek a solution (tf the problem in posting a weak guard at the 
river and in massing the bulk of the force at some distance 
from it. 

Such a situatioti may arise vbm an inferior force irtiose flanks 
are secure, is to prevent a very superior force from crossing a 
wide stream for any length of time — often for a few days only. 

This view does not, perhaps, receive much support nowadays, 
as the term " cordon system " is in disrepute. But it might, 
nevertheless, be profitable to inquire whether such a method of 
defending a river line is not ful^ justified under modem condi- 
tions, in the case in question and in it only.* 

1 General von Schlichtiiig (Prlndples, n, p. 4g) seems to agree irith this 
conception. To quote: 

" The defender most clearijr appreciate which stretch of river, la view of 
tiie general situation, it is atrate^cally most important for him to corei directly; 
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Clausewitz considers that the cordon system is practicable 
under certain conditions. Since his day, however, the conditions 
for an occasional use of the cordon system of river defense 
have, irithout doubt, become more favorable. The huge armies 
of the future, advancing against a stream, can not easily move 
by the flanlE, thereby turning the barrier provided by the enemy 
at the river, without losing considerable time. The Umited 
netwcu'k of roads compels the attacker to attempt a &xmtal 
crossing. If he encounters a strong, dense, hostile line, whose 
flanks are secure — ^like the long defensive lines wiOi v^ilch we 
became familiar during the Russo-Japanese war, its power of 
resistance may be so great, provided it is properly handled, that 
it can not be vanquished at once. At the very least, lengthy 
preparations on the attacker's part will be unavoidable, and these 
constitute time gained for the defender. Small detachments 
posted at various places along the stream, can be easily turned 
or bniBhed aside. The preparations and the execution of enter- 
prises directed against them need not entail any appreciable loss 
of time. 

The extraordinarily increased effect of modem weapons enures 
veiy largely to the benefit of the defender of a river line. The 
slow and uncertain action of Uie musket and gun of flie past tuts 
been recced by the rapid fire of the magazine rifle, the machine 
gun, and quick firing guns. Under the tactical conditions exist- 
ing when the immediate river bank is defended, even small ' 
detachments, skillfully posted and well intrenched can, in a very 
short time, vanquish a far superior force, beftn« it can effect a 
landing on the opposite bank. 

But the attacker, likewise, derives some benefit from modem 
firearms. And he will, without a doubt, make his superiority 
count in case he Is on^ opposed by small detachments posted 
on the hostile bank. But whether he will be able to drive away 
strong, well intrenched hostile covering detachments by fire 
alone, may well be doubted. 

In addition, the other modem technical means, such as air- 
craft, searchli^ts, flares, telephones, etc., that facilitate reccm- 
naissance and the discovery of the hostile crossing and enable 

ifbUh stratch It is ■hnulteneonsl]' and socondaiUy possible to conuncml from 
s flank position, or at wliat diatasce from the rirer lie will be aide to oppose an 
enemjr rither offonatrelr or defenstrelj, with some projects of snccesa, 
after the partial or con^lete ezecation of hit crossing." 



DigtizeabyGoOt^Ie 



104 RIVER CROSSINGS. 

reserves to be quickly called to the ttireatened points, wQl assist 
in strengthening the immediate defense of the river bank. 

On the other hand, the defender's chances of throwing back 
the opponent after the latter has crosBed, by attacking him with 
large forces posted some distance from the river, will be decidedly 
diminished. Formerly, the defender, in assuming the offensive, 
had to contend, in the main, with infantry onfy, that had crossed 
alone as its artillery was unable to follow. Now, however, the 
long range guns of the present day, if at all well posted, can take 
a hand in the fight without leaving their own side of the river. 
The attacker will, moreover, take good care to make bis attack 
at a suitable time of day with a considerable superiority of 
artUlery and if, In any way possible, on terrain that does not 
offer the defender favorable artUlery positions. The attacker's 
artillery fire may be so overwhelming that the bulk of the 
defender's troops will no longer be able to reach the river at all, 
so that, in other words, the contemplated offensive will halt 
before the troops thrown across are reached. 

Field intrendunents are, likewise, of far more value to troops 
thrown across than f<nmer1y. An extraordinary amount of 
protection can be obtained in a very short time, as they can be 
quickly constructed and as everybody is familiar with their 
various types. A strong mass of troops will no longer be able 
simply to overrun the intrenched troops. A slower method ot 
attack will, on the contrary, have to be emplc^ed, which will 
consume time and give the attacker an opportunity to reinforce 
the troops he has thrown across and thereby to make an advance 
by hostile masses ineffective. 

On the whole, the importance and effectiveness of the ccffdon 
^stem of defending a river line thus appears to be nullified. 
Atide from this, such a disposition, from vhaX has already been 
said, need be considered only by forces that, while strong enough 
effectively to bar a river line against a hostile crossing, are after 
all, numerically or otherwise (Landwehr, reservists, Landsturm) 
BO inferior to the attacker that it appears hopeless to advance 
with them against the opponent as he is in the act of crossing. 
Even if they should arrive punctually opposite a crossing point 
and should succeed in pressing the enemy back, it may never- 
theless be taken for granted that if his troops are ntmierically 
far superior and are handled well, he will cross the river at oüier 
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points and wlU achieve the saccess that was denied him' at the 
first point, elsewhere. 

The cordon system will be successful when employed behind 
a wide river only. For the sake of aif;ument, let us assume a 
minimiin) width of 200 m. In Germany, the only streanu to be 
considered would, therefore, be the Rhine, the Vistula, the 
middle section of the Danube, the Schlei below Rendsburg, and 
the lower Elbe. Every narrower obstacle is of such minor 
importance that it can no longer be looked upon as furnishing 
effective protection for the troops guarding the river bank. 
The width of the stream should be such as to force the attacker 
to show himself its some time in boats to the defender and to 
expose himself to his fire. If the stream is narrow, and the 
attacker has once landed suddenly, the defensive line will 
thereby have been penetrated end will, in consequence, be 
useless. That the diauces of the defender are by no means 
unfavorable in view of the efficacy of modem weapons, if the 
stream is wide enough, has already been pointed out To this 
should be added the fact that an initial success in warding off 
a crossing falls very heavily into the scales. If the defender 
has succeeded in sinking a number of boats or to make them 
otherwise useless at the commencement of the enterprise, such 
vessels will be lost to the ferry service. The attacker mil not 
have a reserve of such vessels available at tiiis point right away; 
he will have staked everything upon a single card. 

There is nothing particularly inviting about posting the main 
forces at the river itself, if they can be turned with ease and 
rolled up from a flank. Troops so posted, Üierefore, must have 
their flanks securely resting either on strong positions held by 
other troops, especially upon river forts (bridge heads), or upon 
impassable terrain. If coupled with river forts, whose effective 
zone is thereby supplemented and extended, a cordon system of 
posting troops at the river itself appears to be especially advis- 
able. The defender will attempt to get along without having 
his flanks secured, only in case the marches necessary to turn 
him out of his position suffice to make the attacker lose as much 
time as appears desirable to the defender. 

These, Uierefore, are the factors that favcn' an occasional use 
of the c(»:don system of river defense at the present day and the 
conditions under which it finds application. If the usefulness of 
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the cordon system in certain cases be admitted, it will only be 
necessary to malie it tactically and technically so strong in every 
respect as to give it a chance to withstand even serious hostile 
attacks. The cordon must be equaUy strong everywhere. It 
will not do to devote attention to isolated river sections only and 
to make the c(^on particularly strong there. The troops, 
especially tiie reserves, should be so distributed as to enable Üie 
d^ender to appear quickly in sufficient force at any point Üiat 
need be considered as a possible crossing, otherwise the cordon 
will be broken at its weakest point In this respect the cordon 
is like a chain, vrtilch is no stronger than its weakest link. 

The use of the cordon system (tf river defense may be regarded 
as exceptional, being justified only in case sufficient time is 
available for preparation. It would appear to suffice, therefore, 
merely to mention in passing the details of the measures to be 
taken for it and the technical means at its disposal,' were it not 
for the fact Uiat both play a certain role in every resistance that 
troops — even a sin^ patrcd, are to make at a river course. 
One should be thoroughly conversant with all the means avail- 
able for defense, so as to be able to choose the most suitable 
one and in order not to violate at least the principles of river 
defense, if under other conditions, with fewer troops and without 
lengthy preparations, (me is to make a crossing over a watet^ 
course as d^cult as possible for the enemy. 

The cordon system of defense will, therefore, be discussed 
first. 

I. POSITION OF THE UAIN FORCES AT THE RIVER. 

(Cordon System.) 

(See Haps, Ifos. I, 3 and 4.) 

Diatribation and Tastes of the Troops, 

The stretch <rf river to be defended should invariably be divided 

into sectors irtiose defense is entrusted to the larger units, 

brigades and divisions. Each sector should be subdivided as 

far as is required, into sub-sectors, each defended by a regiment. 

1 Kotbing iB sftld of tite nse of gna boat! «ad ses-Koins vesseb in rirer 
d«f«iue, u their nse enters only in case of the defense of wide lirars and river 
nuniths. Anchored mines as barriers will, no doubtg be used in such cases 
only. 
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This requiies not only adequate distribution in depth, but a 
further division of front In the regimental sectors, battalions 
and companies on outpost duty are posted abreast and in rear 
of one another, supports with their outguards being posted 
fartiiest in advance, at the river itself, and charged with the 
service of security. 

Regiments hare been selected as the tactical units of defense, 
because the stretch of rivra assigned diem is not so large as to 
prevent tiielr reserves, which are quite laige, from 'reaching any 
pdnt in the sector qnicUy. If brigades or divisions were 











SfreamSIOm 


1 


L I, 




=ä= 


T==^^=l— 


1 — ' '- 


£? 




4^ 


ff 





Fig. as. 
DflfesH of « Serionslf ThiMtened ReglniMit«! Sector. 

designated as tactical units of defense, their reserves would 
arrive too late in case they were needed, on account <A the longer 
distance they would have to march. It goes without saying 
that the higher commanders will desire to exercise some influ- 
ence (m the course of the action, and they should therefore 
keep out a part of their force (especially artillery) as a reserve. 
But it is characteristic of the defense of a river line that tactical 
reserves must, above all else, be provided for Uie smaller units, 
for companies, battalions, and reg^ents. 

If the commander-in-chief wishes to have some means at 
hand with which to influence the action, he should hold out a 
general reserve, which, in many cases, should be divided into 
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groups. But even this genentl reserve should not be strong, 
for too many troops should not be withdrawn from the first line. 
It is desirable to make the general reserve stronger, however, 
in case long reaches of river have to be defended, ertlich, from 
their nature, are less to be apprehended as crossing points, in 
other words, sections Ihat were but weaUy occupied by the 
d^ender and that could not be occupied more strongly because 
of a lack of troops. (See example on Map 3.) In case the 
enemy turns against such weaUy occupied stretches, flie com- 
mander-in-chief should at a timely moment shift bis general 
reserve to that locality so that it can either reinforce the first 
line there, or be in readiness to throw back any hostile troops 
that may have crossed. It is of the utmost importance that 
general reserves possess great mobiU^. (In certain circum- 
stances, railways and motor transportation should be used.) 

Figure 25 shows the dispositions of a regiment that is sta- 
tioned at a very dangerous point. A company in tiie case under 
consideration covers a front of about one kilometer, and the 
entire regiment a front of about four kilometers. \nth these 
figures as a basis, a division, not counting the reserves held out 
by it, should cover a front of 12 to 15 km., irtilch does not appear 
excessive, always provided that it is a question of defending a 
wide stream. 

While the scheme outlined gives an idea of tiie number of 
troops required, it should not lead to an improper distribution of 
troops, i. e., one not suited to tiie local conditions. As has 
already been stated, some sections of a river course are par- 
ticulariy inviting to the attacker, whereas there are again others 
in which hostile enterprises need scarcely be apprehended 
because of marshy places or other obstacles along the bank. 
If, therefore, the attacker needs to study the map attentively, 
before embarking upon his enterprise, this is no less necessary 
for the defender. He, likewise, should endeavor to ascertain 
the strong as well as the weak points of his position, determine 
the length of his sectors accordingly, and dispose his troops with 
judgment. Thus he may occupy certain reaches of river weakly 
for the time being, with the intention of reinforcing the troops 
there with his general reserve, and concentrate liis forces 
more at probable crossii^ pcnnts, e^ecially at those where he 
fears tiiat tiie hostile artiUery will come into action with ovex- 
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whelming effect But great care must be exercised, for, accord- 
ing to experience, Üie attacker often succeeds in effecting a 
crossing where the defender does not expect it on account of the 
difficulties of the terrain, and where he accordingly made only 
inadequate proTlslons for defense. (Caub.) In case attempts 
to cross are not precluded, the leading line at least-^that is to 
say, the companies with their outguards, should be equally 
strong all ahmg the river bank. It is especially Inadvisable 
to count too strongly upon " probable crossing points." While it 
is perfectly true that bridge construction is usually limited to 
very definite localltieB, the defense should not be directed at 
Üiem but against attempts of the enemy to ferry troops across, 
and such attempts may be expected to be made almost every- 
where, although they will, as a rule, threaten In the vldnlty of 
Üie bridge sites. If the defender is particularly wide awake, 
the attacker will actually seek the difficult terrain on his side of 
1ht river in order to have a better chance of surprising the enemy 
and of finding him less prepared. 

The companies posted at the river constitute the line of resis- 
tance. If they are to cover a front of approximately one kflometer 
i^ece, they wul have to push several supports to the bank, iriilch 
In turn post outguards under non-commlssloned officers in the 
intervals. The defense of a river requires tliat strong forces 
be posted at the river from the very beginning. One will 
therefore usually send entire platoons out as suppwts so tiiat 
if two of these are sent out by a company, the tlilrd will remain 
to constitute flie reserve, ^orts should be made under any 
drcnmstances to annihilate the first hostile echelon that attempts 
to cross, viale it is still on the river, so that, at most, only weak 
fragments without any power of offensive will reach the bank on 
the defender's dde. The support wltii ite outguards is charged 
with the immediate protection of tiie chaimel and should there- 
fore be posted directly at the water's edge at least at night. 
The support should be able to develop ite full fire power irithln 
a few moments. 

Besides, it is the duty of the outguards to prevent any and all 
recoooalssance. The garrison of the river bank should not 
allow itself to become Involved in a fire action with strong hostile 
forces on the opposite shore, but should direct Ite full fire power 
against the enemy If he makes any attempt to cross. Active 
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patrolling along the rlTer bank will materially as^st tiie work ot 
Oie outguards at night Hostile sirimmeni should not be allowed 
to penetrate the line. 

It freqoenüy happens that islands, squrated by minor river 
channels, are situated in the river. It would be a grave mistake 
to occupy the main river bank only. The posts should always 
be located on the bank of the main channel and detached posts, 
at least, should be posted on all the islands in the river. (Fig. 26.) 

All the reserves in the regimental sectors should be posted 
BO dose to the line of resistance that they can reinforce it in the 
shortest practicable time. Bat they should be able to move by 




Defense ot a Stream having Islands. 

the flank under cover and without mnVing detours. They should 
receive practice in quickly springing to arms and in promptly 
reinforcing tht line of resistance. Whether battalion and re^- 
mental reserves should be concentrated or posted separately to 
facilitate their entry into action, will depend upon local condi- 
tions. 

If one has not discovered the hostile preparations so clearly 
as to enable one to deploy parts of the reserves— at least Ihose 
of the battalions and companies, at an early moment, the inin- 
cipal task of the reserves will consist of attackii^. A vigorous 
offensive that will throw the enemy back across Üie river that 
he has just crossed, will best assure success. This offensive 
can be supported by the supports at the river, which, even at 



DigtizeabyGoOt^Ie 



DEFENSE AGAINST A HOSTILE CROSSING. Ill 

^e risk of being cat off and captured, should endeavor to main- 
tain their positions on the bank at all hazards, intrenching if 
necessary. The day will not be lost so long as the attacker can 
not deploy after landing, and, above all else, so long as he can 
not get reinforcements. The supports should, therefore, leave 
it to the reserves to throw back hostile forces that have crossed, 
and devote all their energies to the task of preventing all traffic 
across the stream. 

There is only one case in ertlich the reserves, during daylight 
at least, will be forced to act on the defensive under cover of 
fwtiflcations. This will happen when the hostile bank affords 
commanding artillery positions close to the river, from ^riiich 
the entire foreground on one's own side can be so completely 
swept, and mayhap enfiladed, as to moke all movements by 
reserves in the open out of the question. The reserves should 
then be posted In Intrenched positions with fhe river as an 
obstacle in front, thereby forcing the enemy not only to cross the 
river under fire, but also compellii^ him to attack the position 
lying immediately behind it — ^In case darkness or fog make 
observation of artillery fire impossible, tiie reserves should 
nevertheless assume the offensive, even in face of strong hostile 
artillery, against any hostile force that has succeeded in crosnng 
the river. 

One question that is again and again discussed is, whetiier, 
aside from the reserves to be launched by the higher com- 
manders, the troops holding the line of resistance should move 
into an adjacent sector to assist the local garrison in repelling 
a hostile attempt to cross, in case they themselves are not 
attacked. This question can not be answered by a general 
statement. As a general thing, it is both right and natural for 
all available reserves that are positive that they will not be 
needed for the time being in their own sectors, to march to the 
support of adjacent sectors that are attacked. But the companies 
stationed at the stream itself must under all circumstances 
remain in the positions entrusted to them. If they fail to do this, 
hostile feints or secondary operations may lure the forces of the 
defender to some one point of the river «iiile the decisive attack 
is, meanwhile, made against an unoccupied section of river line. 

One of the principal weaknesses of the cordon system lies 
in the responslbillty that tiie minor units — companies and sup- 
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ports, stationed at the river have to bear. In case one such 
link in tbt chain of defense breaks, there is grave danger that 
fho reserves, when they do come ap, will no longer be able 
to repair the damage. Accurate instruction and careful super- 
Tiüon of the ontposts at the river are indispensably necessary. 
Beides, their duties should be regulated so that ni^t will be 
turned into äay for all troops participating. Crossings made 
in the daytime will, no doubt, be betrayed by gun and rifle fire, 
wliic^ will wake any troops that are resting, but with supports 
and outpost companies that sleep at ni^t and with a reserve 
that is not in instant readiness to march, a river can not be 
effectively defended. But it may be as well to point out that if 
a hostile echelon has actually managed to effect a landing, a 
second echelon can not follow the first until some time has 
elapsed. In case of a stream of aoo m. width and 2.1 m. velocity, 
the second echelon could be expected to arrive not less than 
about twenty minutes after the first. During a crossing effected 
at night over the middle section of the Rhine, there was an Inter- 
val of forty minutes between succeeding echelons. These long 
intervals of time justify the hope that the reserves will be success- 
ful even against hostile troops that have managed to land, espe- 
cially when it is remembered that in a regimental sector — taking 
as a basis the dispositions indicated in Fig. 35, over three fourths 
of the available troops are held in reserve. 

The tasks of tb.e cavalry naturally lie primarily on the hostile 
^e <rf the river, and will be discussed in detail later on. If, 
giving away toward a flank, it can no longer maintitin its position 
in touch witii Uie enen^, it should support the infantry on its 
own side of the river where the stream is less densely occupied, 
and, in certain circumstances it may prolong the infantry line 
on the exposed flank. Besides these duties, it should find 
plenty of occupation in the very important messenger service 
whenever telephone service fails, and should provide protection 
against hostile patrols that have managed to cross and which 
must be prevented from destroying any of the communications. 

The artillery will play a special role. A part of it will be 
held in reserve by the commander and wiU be posted in observa- 
tion on commanding heights dose to the river in order to be 
able to open fire promptly against hostile assembly or crossing 
points. Another part is placed at the disposal of the companies 
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bidding the line of resistance and is utUlzed immediately at the 
river bank. Here tbe guns are bo posted, preferably by platoons, 
in the most advanced line of supports, as to enable them to 
enfilade long stretches of river and to cofiperate with the infantry 
stationed alongside. Until the moment tiiey open fire, the gans 
mast be completely concealed. If this is tbs case, the moral 
effect of their fire will be great. Machine guns may be similarly 
used in the most advanced line. 

The pitmeers attached to troops defending a river course, 
operate the f eny and searchlight equipment, assist the infantry 
in constnicttng intrenchments, etc. Above all else, they should 
be looked upon as infantry that is especially trained in ail that 
pertains to combats for tiie possession of river lines. If thdr 
number admits, any tasks should be assigned to them that 
appear to be particularly difficult in connection with the defense 
of the river. To this category belong particularly reconnaissance 
trips across Uie stream, which will be discussed more in detail 
later on. In such work their training in swimming, Uieir ability 
to cross streams noiselessly with expedients of all kinds, and 
particulariy their capacity correctly to estimate hostile measures, 
as well as their peace training in combats on river lines, will 
appear to great advantage. At any rate, the expert advice of 
their officers in all technical matters affecting combat for river 
lines, should not be disregarded, especially irtien it is a question 
of properiy estimating the measures taken by the enemy. 

bt case not enough river boats have been found locally to 
suffice for patrol and ferry service, bridge trains should be 
as^gned to the pioneers for Qiis purpose. 

Technical Mean». 

Technical means, especially field fortifications, serve and aid 
the troops stationed along the river in their work. 

Even in the past " breastworks '* played an important rfile in 
river defense, but it is an accomplishment of the present day 
to make field fortifications part and parcel of the defense of river 
lines. 

As we have seen, supports stationed at Üie stream are required 
to myititatn their positions wiUiout bothering whether the enemy 
crosses or breaks throu^ their own line of resistance. In this 
way good supporting points are to be created that will make it 
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more difficult for the enemy to deploy and tliat mil make it 
easier for their own advancing resenres to attack. This require- 
ment can be met only by Bmall closed field works, which every 
support should conBtruGt for its own occupancy. These small 
supportii^ points should fulfill all the requirements that are 
laid down for closed " field works " in paragraphs 240, 368 and 
369, Pioneer Field Manual. They should permit fire in all 
directions, particularly toward the flanks, be provided witli 
loopholes, traverses and parados protecting the garrison as 




Fig. 37. 
Example of a Closely Guarded Rivei line. 

much as possible against infantry and direct artillery fire, and, 
above all else, be surrounded by wire entanglements as security 
against surprise. Concealment from the enemy's view is very 
valuable for them. As a protection against howitzer fire, com- 
municating trenches running to covered terrain in rear should 
be provided, which will permit the work to be temporarily 
evacuated by ports of the support. It is left to Ihe initiative of 
the garrison to moke the work as comfortable as possible, for 
it may have to be occupied for weeks. A field of fire should 
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bf cleared in Ute direction of adjacent supports and to the rear, 
and good communication with tiie reserves should be provided. 
That the garrison should be plentifully supplied with ammunition 
goes without saying. Rations and drinking water should like- 
wise he provided. 

Rifle pits suffice for outguards stationed between the sup- 
ports. These should have a good field of fire across and along 
the channel. Simple trenches should likewise be constructed 
along the river bank for the use of reserves when they come up. 

All these works should be so constructed that tiiey can be 
held even under artillery fire. The hardest test that tiiey will 
have to stand is vrtien, during the preparation of a forced crossing, 




Fl«. 38. 



they are deluged by aitUleiy fire, delivered from commanding 
heights close to the river, under cover of which fire Che infantry 
is to cross. In case such unfavorable conditions for defense 
exist, very strong types of fortifications will have to be used. 
For this purpose, battalion groups of field intrenchments should 
be constructed for the reserves in the rear of the supporting 
points. Such group intrenchments should command the terrain 
between the works of tiie supports and, as far as practicable, 
tiie channel and the opposite bank. (For example, see Map 4.) 
Bends in tiie river that are completely enveloped by heights on 
the opposite shore, in other words, those that are ctmvex toward 
the enemy (F^. 28), can not be held in the face of artillery 
posted in commanding positions. A strongly fortified work 
having secure flanks, into which the reserves can be thrown, 
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will tiien hare to compensate for this weakness. In this con- 
nection, it is desired to warn against oveirestimating the effect 
of artillery fire, especially Ihe effect of direct fire of field artUlery 
against field fratifications. Artillery will not find it easy to 
shoot troops out of good cover, if Uiey are determined to make 
a stubborn resistance, particulariy if Uiey can escape from the 
fire temporarily through good conununlcatiiig trenches to the 
rear. The effect of artillery fire will tiien, likewise, be often 
minimized by vegetation along the river valley, as well as by 
dams and dikes. In addition, dummy works may divert the fire. 

The artillery detailed by the defender for the immediate 
support of the infantry must carefully intrench on the river 
bulk. In case it is only to enfilade the channel, it need not 
have any field of fire to the front, and tiie various guns can be 
protected in front by parapets as suggested in paragraph 335, 
Pioneer Field ManuaL Machine guns may be similarly posted 
and protected. All these flaniring emplacements should be 
carefully concealed from the view of tiie enemy, even frcän tiie 
view of his aviators. Overhead cover of the type mentioned 
in paragraphs 30J and 377, Pioneer Field Manual, is very de^- 
able. — ^In case complete batteries are available, they should 
preferably be used in alternative positions that if requisite 
can be quickly strengtiiened by all the means available. It is 
characteristic of the fight for river lines that the attacker will 
invariably endeavor to bring far superior artillery to bear. In 
consequence, the inferior artillery of the defender can achieve 
success only in case it is not tied down to fixed portions tiiat 
are easily discovered by hostile aircraft. 

If tiie river bank is wooded, extensive abatis should be con- 
structed between the supporting points occupied by the snpports, 
so as to hamper the deployment of the hostile troops that may 
have succeeded in crossing. Abatis constructed on tiie hostile 
bank might also be at value if so located that its penetration 
would be discovered. Landing at specially endangered places 
can best be prevented by stringiog wires just under the water. 
Anchored floating timber may be similarly used. The Danes 
are said to have used such timbers as well as anchored mines in 
front of parts of their position on the Island of Alsen.' It may be 

1 During an eztenstre Honeer field ezerdse, « broad espuu« of logs, 
looMlf floating abreut of each oäier, was lying direcflj in froBt of a part 
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especially efiective to close the entrance to harbors or rivers 
on the hostile bank by stretching wire cable, etc., directly 
across Qie channel under the water. Such obstacles are very 
apt to be overloolced if 1he reconnaissance is not thorough. — 
Observation posts on the river bank and observation stations on 
commanding heights are jost as vainable in the defense of a 
river line as in the defense of other positions. It has already 
been pointed out, in addition, that captive balloons may augment 
tlüs observation. 

If we add roads concealed from the enemy's view and li£^ted 
at nii^t, for tiie use of the reserves, we will have completed an 
inventory of all the principal means that field engineering can 
place at the disposal of the defender of the river line. 

In additi(Hi, artificial illumination will {day an important part 
in the defense of river lines, as darkness particularly invites the 
attacker to make preparations for a crossing and to execute it. 
The sin^ilest and best illumination is furnished by flare pro- 
jectors. Unfortunately these have a range of only about 200 m. 
The proposition to anchor patrol boats in the river and to project 
the flares from fliem, so as to increase their range, is of little 
value, as the hostile troops tm the oppo^te bank would quickly 
force such boats to leave. The best plan would be to equip 
each support and each outguard with one or two flare projectors. 
Unfortunately the available supply will seldom suffice for this. 
The only alternative is to equip patrols with them with Instruc- 
tions to move along the river and to fire them at various points. 
Bat progress in the field of invention may in the end funüsh us 
with an illuminating projectile that may be fired from any rifle. 

Small searchlights, which are at present being more and more 
generally introduced in various armies, do good service. As 
dams and vegetation on the river bank frequently set a limit to 
distant illumination of the hostile bank, the range of these U^ts 
is generally adequate. It is sufficient if their light permits 
hoBtüe pieparatioas on tiie opposite bank to be discovered at an 
eariy moment. Large, powerful searchlights are of value in 
river defense only in case they are posted on conunanding 
heij^ts and illuminate the channel longitudinally. Their efflca^, 

of äie podtian of Hie defender on tlie bank. The Unding of the ferrr pontons 
completely felled at tfaia point, twcanse the ^neera, auiprised by this on- 
ejected obttad«) could not flad the means to tuing äie troops ashore under 
fliebosmeflre. 
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in BO far as tiie mOTe distent foreground on the opposite side <Ä 
the river is concerned, is, according to experience, not great, 
unless the terram is very open. 

To light large wood fires, tar barrels, etc., for Uie purpose of 
illiuninating the river during hostile attempts to cross, is of 
very little value. As a rule, such expedients are as apt to 
betray the defender as the attacker. 

Finally, tlie service of information should be as much as pos- 
sible facilitated by technical means and expedients. Aside from 
tiie bicycle, the motor cycle, and Uie motor car, the telephone 
will prove indispensable and in many cases provide the oo^ 
means of successfully defending a river line. Everything should 
be done to prevent the destruction of telejAone lines either by 
the enemy or by natives. 

When at all practicable, telephone communication should be 
installed between ail supports and their companies, between 
companies and their battalions, and between battalions and 
their regiments. Aside from the lines that are necessary fot the 
h^^er headquarters, lines connecting batteries and observaticm 
stations and captive balloons should be provided. It can be 
seen that in a carefully prepared river defense, a vast network 
of telephone lines is required, which will have to be created out 
of whole cloth, except in so far as permanent lines extend 
along the river. 

To bum rockets as a signal for the advance of the reserves is 
a very questionable measure. Such signals are veiy apt to fail 
to function during rainy or foggy weather, may be prematurely 
ignited, and the enemy may give similar signals on his own bank 
of the river, thereby causing grave blunders to be made. 

I^is of the utmost importance to collect all boats on the river 
and in adjacent branches on the hostile bank. Though this is 
mentioned last, it should by no means be considered as of less 
importance for that reason. The best plan is either to con- 
centrate such boats in groups at suitable points on the friendly 
side of the river, if they are not directiy destroyed when found, 
or to turn them over to the outpost along tiie river for use in 
patrol work. All ferries should be seized and brought to the 
friendly bank of the river. They should not he prematurely 
destroyed. The commander-in-chief will in case of necessi^ 
decide whether existing bridges should be destroyed or should 
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merely be ^epared for destmctioiL (Par. 173, Pioneer Field 

Mangel.) 

Rtconnaissancea on the Hostile Ban^. 

We thus see the defender combine tactics and technique fai 
order to make it as difficult as possible for the attacker to prepare 
his crossing and to effect a lodgment on the defender's side of 
die river. 
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Hg.a9. 
Scheme tA AdTamdng Prepuatoij to MaUsg a Surprise Crosiinc. 

Another very effective method of preventlDg a crossing may 
be added to the ones already mentioned) viz., the reconnaissance 
work of the defender on the hostile bank. (See Fig. 39.) 

It is peifecüy obvious that reconnaissance Is of the utmost 
inqtortance to the defense. If by means of iti the approach and 
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direction of march of hostile columns can be discoTered by day, 
and the concentration of strong forces at certain points can be 
determined at ni^t, all the secrecy of the hostile enterprise 
wül Taniah. The defender will then be enabled to dispose his 
troops properly, and perhaps to bombard localities where the 
enemy is known or presumed to be concentrating or marching, 
so as to meet any attempt to cross in a proper manner. This 
wül compel the enemy to resort to a forced crossing, which does 
not depend upon the secrecy of tiie preparations, but, in face of 
a strongly occupied bank of a wide stream, will after all, succeed 
in exceptional cases only. 

Tlie reconnaissance at a distance naturally falls to the lot of 
the cavalry. The bulk of that arm should remain on the hostile 
side of the river as long as possible, endeavoring to gain informa- 
tion of hostile movements from a flank. It retires, when neces- 
sary, primarily over any bridges and femes that may still be 
intact. Zn case these are lacking or in case they have been 
demolished, they should be replaced by ferries or boats, unless 
tiie cavalry is able to retire toward a flank on the hostile side 
of the river. 

The reconnaissance during tiie defense of river lines can be 
materially assisted by aircraft, iriiich are called upon to perform 
a special mission. In spite of all the reconnaissance work of 
flie defender's cavalry, tiie attacker was nevertheless so favored 
in the past by the obstacle formed by the river, that he could 
shift his troops at will befcffe dark after their arrival in the 
vicinity of the river, so as to enable them to reach the selected 
Crossing by making a short night march. At the present time, 
however, he must reckon with the fact that his movements 
may at any moment be discovered by aircraft. This compels 
him to make all movements that he desires to conceal from the 
enemy, at nif^t, which certainly makes the whole operation 
Blower and more difficult. 

If the reconnaissance is to work smoothly and surely both by 
day and at ni^t, vrhen aircraft are not available, it is absolutely 
essential that advanced posts be occupied and held on tiie oppo- 
site bank. The defender should, therefore, on principle occupy 
all supporting points located there, such as farm buildings, 
villages, patches of timber, etc., and should not evacuate them — 
as in tiie case of advanced posts of fortified field positions. 
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until the enemy iotces him to do so. (For example, see Map 3.) 
It ma; be particularly effective to delay Üie enemy with small 
detachments posted In passes of the mountain ranges that 
frequent parallel the streams. Such passes can easily be 
obstructed and prepared for defense. Whether it will be feasible 
to push stationary patrols across the stream between the sup- 
porting points and thereby prevent the enemy from gaining 
any informatioD whatever except by fighting, will depend upon 
the amount of ferry material available. 

The value of such advance posts — which should, by the way, 
not consist of more than half a platoon or a platoon of Infantry 
and a few troopers, is very great, as they can spoil the attacker's 
irtiole plan. As point of departure and support of the defender's 
patrds and scoots, tiiey are an ever present danger for all hostile 
reconnoitering parties, whose activi^ Uiey will curtail in a very 
undesirable manner. The attacker will have to force Uiem 
back across the stream before he can begin extensive reconnais- 
sance and b^OTe he can have any assurance that all the measures 
he takes will not be continually spied apon. To this end, he 
will have to push comparatively strong forces to the river at the 
very beginning of his enterprise, and Uiese may become invdved 
in many a disadvantageous and protracted village fight. In fine, 
ever3rwhere he turns, he is faced and hampered for the time 
being by these advanced detachments of the defender. 

Besides, there is no better expedient Üian such advanced 
posts for quicldy discovering an envelopment of one's flanks or 
an advance against weaUy occupied sections of the river. If 
tiie advanced detachments in any locally are not disturbed at 
all for any length of time by the enemy, one will be secure from 
a hostile enterprise there. In case they are pressed back, 
increased vigilance will be necessary. Detachments posted on 
a flank are always an excellent point of departure for patrols 
despatched against a flank of the enemy and, likewise, serve 
as a support for strong cavalry detachments that have remained 
on the hostile side of the river. 

The advanced detachments should retire when the enemy 
forces them to do so. Their small size and the chance, which 
(rften exists, to support them by fire from the other bank, are an 
advantage, their frequently inadequate communications across 
the stream, a disadvantage. For the latter, an advanced detach- 
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ment must depend principally upon bridges and ferries. These 
should, therefore, be kept hitact so long as (oie can count vith 
asäurance upon there being ample time for destroying them or for 
rendering them useless. In case such crossings are not avaü- 
able, m in case they have been demolished, boats should be 
kept in readiness for the use of the advanced detachments. 
Even simple life rafts (timbers, boards, etc., see Appendix I), 
«iiich difowrsed troops can use to make their escape to their 
own aide ot the river, may be of value. 

As desirable as it may seem to reinforce an advance post 
pushed across the stream, in wder to increase its power of 
resistance, or to enable it to assume the offensive on occasion, 
it should be remembered that in the absence of bridges and 
capacious ferries, detachments of some size will in most cases 
not be able to re-cross the stream. They are very apt to be 
annihilated or captured by the enemy. 

Such detachments act as supports and message collecting 
stations for outguards, patrols, and scouts sent out by them. 
But they should be able to reach tiie friendly bank of tiie river 
anywhere along tiie stream by swimming at a pinch. The men 
detailed for this duty should be selected and equipped with this 
end in view. That pioneers, thanks to their peace training, are 
especially suited for such reconnaissance work has already been 
mentioned. — The method of reconnaissance — also that effected 
by scouts, and the means available for transmitting information, 
mil not be discussed. It suffices if patrols indicate the presence 
of strong hostile bodies or of bridge equipment, by clearly 
visible signs or signals. Telephone communication with the 
advance posts on the opposite bank is indispensable. 

Finally, it is periiaps to be expected that all the advance 
posts will be driven away from the opposite bank and that the 
defender will have to depend upon the resistance rendered by 
the troops on his own bank. But even in that case, special 
value should be attached to reconnaissance across the stream. 

Patrol boats will be very effective in this work, but wül not 
be able to operate unless the enemy is anything but vigilant. 
One will not be able to cotmt on anything with certainty except 
upon patrols that cross the stream by swimming. Their task 
may be considerably facilitated if they are equipped with portable 
life-|^eservers. One will not, in general, be able to assign 
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them extended tasks, but frettnently it suffices, after all, to 
detennine whether the preparations Üiat one believes are being 
made in view of other information, are actually in progress on 
tiie hostile river bank. A single, lucky patrol can tear asunder 
fhe veil that shrouds the hostile enterprise in secrecy. 

Unarmored motor boats irill, no doubt, be of value only on 
streams a mile or more wide and on lakes. On narrower streams 
any cavalry patrol would be able to interrupt their operation by 
its fire. Besides, the proper field for reconnaissance work is, 
after all, not on the channel itself, but on the hostile bank. 

Demolition of Bridges by Floating Objects. 
Another expedient of use in any river defense, consists of 
measures for destroying completed hostile ponton bridges. 
Heavily loaded boats, rafts, and trees floated down stream may 
become exceedingly danger- 
ous to a ponton bridge — ^which 
is, after all, a very frail struc- 
ture, especially if they strike 
it at night. But such objects 
must be launched in a mass 
against the bridge. They can 
be secured before Üiey can ' 
do any damage, only when an 
extensive and well-prepared 
river guard service is estab- 
lished, irtiich, in time 
peace, frequent^ breaks down 
and in time oi war, will, there- 
f (»e, in all likelihood, also be 
net^ected at first. To be'- 
Bore, such an expedient will 
be used only in the case of very wide and swift streams, but it is 
in their case particularly that great damage may be done thereby.* 

1 That the bridges over the Dtuube were destroyed by floaüng objects 
during the battle of Aspem, is well known (Kg. 30). On May ig and 30, tSog, 
Napoleon threw four bridges over the arms of the Danube south of Vienna, 
wiÄ ttie Intention of using them for moving his ann; against the Austriass 
posted on the left bank of Oie Danube. From the morning of the 30th on, 
the Anstrians launched mills snd rafts against these bridges from Jedlersdorf, 
iriiicb so damaged bridge II, on the evening of the aoüi, that It could not be 




Fig. 30. 
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Fortresses located on the stream are particularly suitable 
points from iriiicb to set such floating objects adrift Any 
detacliment that has not as yet been driven away by the enemy, 
can do this, however, but care should be taken to have Ihe 
requisite boats, etc., in readiness In time. Floating mines are 
difficult to construct and the known types are not very reliable. 
Their construction is Üie business of the pioneers. 

n. DEFENSE OF A SIVER UNE WITH SMALL 
DETACHMENTS POSTED ON THE BANE. 

General. 
The problem of holding a river line for some time with weak 
f<ffces srises with great frequency in war. It may require a 
solution primarily by means of the purely passive defensive, 
such as is exemplified in the ccndon system. But this will have 
to be decided in every case in which time most be gained to 
allow reinforcements to come np, to permit the main forces to 
continue their retreat, to enable separated parts td the army to 
effect a junction, to allow positions to be fortified, etc. The 
problem may primarily involve an occupation of tiie river line 
for a time for the purpose of barring the advance of strong hostile 
forces that mif^t interrupt the operations that friend^ main 
forces contemplate mnlring or ore actually tnnlriiig against other 
hostile troops. (See Fig. 31.) All these cases require merely 
that the enemy be repelled at the river by small detachments, 
In other words, a task such as is usually allotted to an advance 
or rear guard, or other advanced troops in field operations. 

used agßia nntU the morning of Üie lad. This mislup materially delayed the 
Fimch advance. On the afternoon <d the aist, the bridge was broken a 
second time, and the French did not succeed in repairing it nntü the nl^t of 
the 33d. The crossing of Üiree French corps now proceeded rapidly. Then 
bridges I, n and m were again torn by rafts that the Austriana had steered 
to within 1,500 paces of them. The repair work lasted until 3 P.H. Finally, 
tiiey were again so thoron^ily demoliahed about 6 P.M., äiat their recon> 
struction waa not completed until flie 35th. 'Without an adequate force on 
the left bank of die Danube and without a means of retreat. Napoleon was 
forced to give up the fi^t and to withdraw to the Island of Lobau. 

Tlie deatnction of the bridges was accomplished in spite of the fact that 
the French had rammed a line of piles across the stream, 500 m. «bore the 
bridges, and had a huge number of well equipped boats available fat guarding 
the cbaiinel. (See " Schutz und ZerBtSniiig von Erlegsbrflcken," by Captain 
Calsow, in " Wtteilungen liber Hooierwesen," 1911, p. ii3i et seq.) 
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Erery commander knows that coTering forces, aether they are 
advance, flank, or rear guards, or outposts, can not offer a deci- 
sive and permanent resistance, but they are at least to keep the 
enemy at a distance for a while, to force him to make protracted 
preparations, to compel him to make turning movements, and, 
cm occasion, if he advances incautiously, to give him a severe 
drohblng. 

A number of tasks for small covering forces have thus been 
enumerated. The most important, however, remains to be 




Warding Off Approaching Hostil« Reinforcem«nts. 

added, viz., effectively to prepare Ihe offensive oi their own main 
force against tiie enemy, as he is in the act of crossing the river. 
Whereas all tiie other cases invtdved only gaining of time, mere 
warding off, and no decision, this case requires that the advanced 
force delay the hostile crossing only long enough to allow its 
own main body to come up in time to strike the enemy while he 
is in the act of crossing, not for tiie purpose of merely repelling 
him, but of defeating him decisively. The original defensive 
in rear of the river is coupled with the offensive in tliis case, and 
really imparts to it all the decisive value it has. The attacker 
fears this offensive carried out by retained forces, and, for that 
reason, seeks to cut down the time consumed in crossing, 
endeavors to tlirow a number of bridges across the stream, does 
not mind innlring extended turning movements, and attempts by 
means of feints to induce the hostile main forces to move in a 
wrong direction. It is obvious tiiat small covering detachments 
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posted at the river, are diarged with exceeding]^ important 
missions. If they succeed in performing them in such a manner 
that their main forces can strike in time and effectively, the 
enemy may suffer a serious defeat, a much more valuable result 
than the purely passive defense of the cordon system could 
possibly attain. 

The weakness of the troops stationed directly along the 
stream, is characteristic of the river defense here discussed, 
whether titat defense involves merely delaying the enemy in 
order that time may he gained, or malring preparations for the 
offensive of strong forces held in reserve In rear. Their weak- 
ness may be due either to the fact that not enouc^ troops are 
available for this work, or to the fact that one does not irish to 
employ more troops for the purpose because of the fear that that 
might seriously deplete the main force. The defense of the 
river bank, which, in the cordon system, was entrusted to com- 
paratively strong bodies under especially favorable conditions, 
must in this case be left to small detachments. The delay, 
which in the former case was almost a certain result of tiie 
measures taken, depends in the latter frequentiy upon blunders 
made by the enemy and upon chance, wUch may, indeed, be 
very largely superinduced by forei^ght, initiative, and energy 
on the part of the defender. 

For tikis, if for no other reason, this method of river defense is 
intensely interesting and requires that the personnel possess 
qualities of a high order, but, on the other hand, gives even small 
bodies greater chances to achieve success than almost any otiier 
operation. A single weU posted battalion that is efflcientiy 
liandled at the golden moment, may cause the crossing of a 
^ole army corps to faiL A German army corps has 38 pontons 
witii accompanying equipment available— aside from the col- 
lapsible boats carried by tiie cavalry regiments, and this is the 
only materiel that need be considered for the present. If the 
corps, perhaps hampered by the terrain and lured on by the 
apparent inactivity and inadequacy of tiie hostile river guard, 
proceeds incautiously, irtilch is, in reality, characteristic of 
rapid, forced crossings, a numerically weak but well bandied 
skirmish line stationed opposite the crossing point, may actually 
dispose of these 38 defenseless vessels, crowded with men, as 
they approach the hostile bank. By this act, however, the corps 
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will have been quickly and thoroi^Ehly deprived, for the present, 
of the irtierewiüial to cross the river, and it will usually take a 
good deal of time before fresh bridge equipage can be brought 
up and Üie operation repeated with greater circumspection. 
Thus, small units of the defender may gain extraordinary success, 
but foresight, energj and deception of the enemy will inTarlably 
be the preliminary conditions upon ertlich such success is 
predicated. It Is proposed to emphasize these preliminary 
conditions again and again in discussing the details of tUs 
method of river defense. 

Dt^enae qf Wide Streams. 
The defense of an unfordable stream that on account (4 Its 
widUi and volume of water alone constitutes a considerable 
obstacle will be discussed first. Let us assume that such a 
stream has a mlnimnwi vidlh of 70 or 80 m. Posted with such 
an obstacle in its front, a small advanced detachment will still 
be able to repulse tbe enemy and to cause bis crossing enterprise 
to foil, or at any rate, gain enough time to enable strong forces 
to come up, which, by attacking vigorously, can comidete the 
only partiaUy successful repulse of the enemy. 

Preliminary Defense of the Rioer Line, 
Under the conditions given, it will. In the first place, b« 
necesssiy to get some covering detachments to Üie river and to 
move them quictdy into their assigned positions. During retro- 
grade movements, especially, the troops, irtiich may have but 
few points available for crossing the stream, must quickly deploy 
on its opposite bank in order to bar the enemy's way to the best 
crossing points in time and to occupy them. The problem of 
quickly barring the enemy's advance at a river line during a 
retreat will, therefore, be discussed first The appropriate 
measures to be taken in case the force is in motion or at a halt, 
can be easily deduced. 

The commander will be obliged to withdraw a part of his 
cavalry from the front, no matter how undesirable this course 
may seem to him during a retreat, and have it occupy the cross- 
ings temporarily but quickly. (Fig. 33.) The ezlsting conditions 
will determine i^iether tiu cavalry should cross the stream on 
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a broad front by bridges, ferries, or by swimming, and this is the 
preferable course, or whether it should follow the general line 
of retreat, cross the river and then spread out toward the flanks. 
But, in any event, the river must be guarded along a broad front, 
for if the enemy anticipates that his crossing vUl meet with 
considerable difficulties, he will, in all likelihood, start wide 
turning movements at an eariy moment for the purpose of cross- 
ing the river outside Üie zone of the hostile defense. The pur- 
suer's cavalry will, in the first place, sweep aroimd on a wide arc 
and endeavor to cross the river. Its presence on the defender's 
side of the river where it may cut communications, gain infonna- 




Fig.31. 
Frellmlnuy Defense of c Rivei by Cavabr. 

tion of the strength of the troops guarding the river line, and 
from a flank assist the crossing of other troops, is, of course, 
highly undesirable for the defender. 

To ward off such turning movements, is naturally exceedingly 
difficult, if not impossible. Fast power boats equipped with 
machine guns and searchlights may assist the defender's cavalry 
in repelling such movements. In addition, the defender's 
cavalry sent out to cover the crossings, should endeavor to exert 
as much influence as possible on the hostile measures and gain 
time for its own troops. This it may do by having the units on 
its flanks extend over a very broad front, even if this is accom- 
idished merely by posting stationary videttes with instructions to 
show Hiemselves so as to make hostile reconnoitering patrols 
believe tliat the river line is held in force and to induce them to 
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make wider and wider turning movements. If the defender has 

larger bodies of cavalry available, they should be used on the 
extreme flanks, preferably on the hostile bank of the river. 

upon arrival at its ass^ed position at the river, the cavalry 
should first regain contact with the enemy, if that should have 
been lost — a subject that we diall revert to again. Secondly, 
it ^ould barricade, prepare for demolition or destroy all bridges 
and ferries and collect or render useless oU boats on which 
it can lay its hands. The last mentioned measures are of such 
extreme importance that the order of the commander-ln-diief 
should specifically direct attention to them and should Indicate 
the extent to irtiich barricading or demolition is to be carried. 
If operating in friendly territory, as yet but slightly touched by 
the war, the commander will be able to send telegraphic orders 
to all communities wltiiin tiie area of operations along the 
river, directing them to bairioule bridges temporarily, to witii- 
draw all ferries and to collect all boats, thereby anti<^ting the 
work of the cavalry. The cavalry may be reinforced by cyclist 
detachments and, in addition, pioneers may be attached to it in 
case extensive demolitions have to be undertaken. 

In most cases it will be necessary to use infantry to replace 
tiie cavalry that was sent to the rear to cover tiie crossings. 

Although an accurate scrutiny of the map may have been 
impossible before posting the cavalry along the river, this should 
not be ne^cted In tnairing Oie dispositions of the Infantry. 
It may, occasionally, also be advisable to supplement the tnf onna- 
tiott gained from the map by timely local reconnaissance, for 
which work pioneer officers and the commanders of the various 
detachments that are to be pushed to the river, are preeminentiy 
suited. 

A consideration oi the general tactical situation, the direction 
of the enemy's advance, the lay of tiie roads, and the character 
of the terrain on both banks will indicate — as explained in the 
du^er on " River Crossings," definite points that particulariy 
invite a crossing and which the enemy will, in sll probability, 
give the preference for his enterprises. Strong infantry detach- 
ments should, in the first place, be posted opposite such points. 
In the crossing in the Mayence tiieater of operations — heretofore 
discussed, such points would be those on the right bank of tiie 
Rhine opposite Nierstein-Oppenheim, opposite Rhein-Dilrk- 
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heim, and periups opposite Gemshelm also. (See Map i.) 
It would be desirable to have one battalion with a little cavali; 
at each one of these points, for a battalion is quite strong enon^, 
if skilfully handled, to oppose the crossing of even a strong body 
of troops with some prospects of success. In addition, a strong 
cavalry force should be posted on the exposed flank, in the direc- 
tion ot Rhein-Dilrkheimer Fahrt, if practicable on the left bonk 
of Üie Rhine. 

These infantry units — under Üie assumption already mode, one 
battalion for each crossing, should be distributed among the 
most important crossings and should, if practicable, arrive at 
their posts before nightfall. Upon arrival, they are assigned to 
adjacent, often very wide sectors and must defend these inde- 
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penden^. (See Fig. 33.) The less Important sections that lie 
between the positions of Üiese battalions ore not occupied but 
äiould be closely watched, an active patrol service being main- 
tained for this purpose. If these unoccupied sections are too 
extensive, it may be advisable, in certain circumstances, to post 
single companies there, irtiich can be placed under the orders of 
the commander of the nearest adjacent battalion. Thus, in our 
example, it might have been a good plan to push a company 
forward to " F *' Knoblauchsaue. But in the main, communica- 
tion between the battalions should be kept up by the cavalry, 
ertlich, after it has been relieved by the infantry, can usually be 
spared at its former posts to the extent that it is employed in 
reconnoitering across the river. 
It is particularly important to conceal the strength of these 
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detachmentB from ttie enemy. It may be desirable to appear 
stronger at some points than one actually is, in order to keep the 
enemy from attempting a crossing. This is the case in tiie iride 
intervals between the positions occupied by strong bodies of 
infantry and on the flanks. Any detachments posted there 
should, therefore, be instructed to show themselves unob- 
tmshrely, but nevertheless diligently and to make it appear 
tiiat they are stronger than they really are. 

But if the strong forces concentrated at the most inqiortant 
crossings are to be successful, they will have to conceal tiieir 
fovsence and their strength from the approaching enemy as 
much as possible.* He must be induced to display carelessness, 
that is to say, betray his contemplated crossing pcdnt, or de- 
liberately choose a method of crossing that is practicable only 
in case the hostile bank is wealdy occupied, such for example, 
as attempting a crosüng without sufficient artillery and Infantry 
support. As already stated, an initial success may suffice to 
make the whole hostile operation fail. The defender should us« 
his utmost endeavor to bring this about and to overwhelm tbe 
enemy with a strong and sudden burst of fire the moment he 
makes a careless attempt to cross. It may even be said that the 
defender should deliberately lure the attacker to the points 
where he wonts him in acier to give him a worm reception with 
troops that have previously been kept under cover. 

When opposed by a carefully advancing attacker, ttie difficul- 
ties of a weak defender ore naturally bicreased so materially 
that there is practically no hope of oveKoming them. These 
difficulties arise wIlou the attacker throws troops across on a 
very wide front, eitiier by day or at night, uses his artillery 
effectively to support the operation, and selects crossiiig points 
that the defender did not expect him to use. Aside from an 
advance by retained forces and considering only the resistance 
to be rendered by the troops posted at the river, mobility is the 
only defense against tUs. At least parts at these retained 
troops, cavalry, for example, should be quick^ thrown to the 
threatened points. This mobility may be increased by requisi- 
tioned wagons, bicycles, and, in the viciiuty of large cities, 

> Ontetutrds should aot fire at ettrj hostile nconiulssftnc« petrol that 
■how* Itaelf , aor, irtiat 1b worse, eagfte in ■ fire if^t with hostile bodin that 
appear on the opposite bank. It hostile patrols cross the river to rectnuuHter, 
h will itanall; be a good plan to capture tiiem as qnietlj as possible. 
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motor cars. But it is tbstdntely essentifti ttiat troops stationed 
on the fianks report {oon^rtfy any information they may have 
gained in regard to a hostile attenqit to cross. 

The line that the infantry should occupy fw warding off a 
hostile crossing, lies on the river bank itself. The defender 
should be able to develop strong forces there quickly. Siqtports 
and outguards should be posted directly on the bank — as in the 
cordon system, ready for action, but during tiie daytime may be 
withdrawn into nearby positions from iriiich tiie whole channel 
is vi^le. The line t^ resistance will generally be so weak^ 
occtqtied as to make it necessary to reinforce it with other tactical 
units. A front of more than 500 m. can scarcely be assigoed to 




Fig. 34. 

Dlatiibatioii of a Battalioa. 

a company, but it is by no means essential tiiat tite closely held 
sectors of adjacent companies be in touch. The companies 
should be posted solely with a view to mafciTig strong bodies of 
troops available promptly opposite the points tit which the enemy 
will probably throw troops across. The less threatened gaps 
between the companies should be closed by posting outguards 
in tiiem. (See Fig. 34.) 

Althoui^ the battalion reserve, which ^ould, if practicable, 
always be provided, will be close in rear and can hurry to the 
assistance of troops at specially endangered points, each com- 
pany will, in general, be tiirown iqton its own resources after all 
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and will have to endeavor unaided to repel any attempt to cross. 
Tbls requires that good judgment be displayed in selecting its 
position. The map should, therefore, be thoroughly scrutinized 
to ascertain what roads are available for the enemy's advance, 
and whether there are any harbors, river arms, and islands on 
the hostile side of the river. In addition, a personal recon- 
naissance should be made to determine the conditions affecting 
tiie hostile advance on the opposite bank. If proper attention 
is paid to these matters in posting Üie companies, apparent 
hostile advantages, such as embarkation points in harbors, in 
river arms, or behind islands, may actually be converted into 
disadvantages. 

It is very desirable to attoch experienced pioneer officers to 
the detachmento pushed forward to the stream. It is the duty 
of these officers to assist subordinate leaders with their advice. 
Pioneers wül, likewise, be able to render valuable service. 
The method of their employment, especiiUly in so far as recon- 
naissances tm the hostile bank are concerned, has already been 



In exceptional cases, artillery may be attached to Üiese ad- 
vanced detachments. It should be employed by platoons — as 
in the case of the cordon system, posted in suitable positions 
from which the channel can be swept longitudinally. (See Fig. 
34 at a.) Guns posted opposite harbors and opposite tiie mouths 
of tributaries, wUl be especially effective in case tiie enemy 
attempts to cross. Machine guns should be employed in a corre- 
sponding manner. Occasionally, guns may be used with ad- 
vantage to direct bursts of fire against hostile concentration 
points or against defiles that the enemy's columns, especially his 
bridge trains, must use in order to reach the river. 

Reconnaissance of Hostile Mootments and Measures. 
The chances of success would be small indeed for the defen- 
der's troops posted alcmg the river, were it not ica the fact that 
they are assisted by a measure that played a decisive r&le in 
the cordon system, likewise, viz., the reconnaissance made by 
patrols and scouts to ascertain the enemy's movements and 
measures on the opposite bank. Whether or not a river line 
can be held with small detachments for some time, will depend, 
after all, primarily upon ttie success of the reconnaissance. 
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B it can b« definitely established wbere ttie enemy expects to 
crosS) the defender's chances of succeeding urill be material^ 
increased. 

All that was said in regard to reconnaissance in cimnection 
with the cordon system, applies here likeirise. It may be that 
the chances ctf the recormaissance will be especially favorable 
In the case mider consideration, because the narrowness (tf the 
stream facilitates the despatch of patrols and infwmation across 
the channel and because the enemy is naturally apt to advance 
less carefully and deliberately against a river line that he soon 
finds is but weakly guarded, than against one that Is held in 
force. The use of patrol boats is most urgently to be recom- 
mended. 

It does not appear desirable to push detachments of some size 
(idatoons) across the stream as supports for patrols where the 
friendly bank is occupied in force. To do this would only 
result In betraying the defender's dispositions and rob him of 
one of his principal means of achieving success, that of surprising 
the enemy who expects to attempt a crossing without making 
adequate preparations. But it is indispensable to send sta- 
titmary patrols to the opposite bank unobtrusively, preferably 
by swimming, at as many points as possible at nightfall, in order 
to get timely notice oi the arrival of strong hostile forces. Ac- 
cording to experience, the attacker will frequently ne^ect to 
occupy the river bank except at the points irtiere he intends'to 
cross and men swimming across can easily land at such un- 
occupied sections, pronde themselves with clothing previously 
hidden and Ihen proceed with their reconnaissance. After the 
first troops that are to be thrown across have arrived, hours irill 
usually pass before the crossing actually begiiu, and, ctmse- 
quently, there will be ample time for these patrols to transmit 
reports across the stream either by messengers swimming across 
or by flash signals. The information gathered in this recon- 
naissance is of such vital importance that it should be a point of 
b(mor wiäi every company and every isolated support, to know 
at any moment definitely whether and where preparations for a 
crossing are in progress within the sector entrusted to their care. 

Wherever the defender has nothing to conceal and where, on 
the contrary, he desires to deceive the attacker as to his strenglli, 
it is especially advantageous to hold supporting points on tiie 
opposite bank, particularly on the flanks. 
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In tiie Mayence theater of operations (see Map i) , for exanqtle, 
Nierstein, Oppenheim, a point norUieast of Elch, and a point 
opposite Gemsheim, should be occupied during the nij^t by 
patrols only, whereas Hamm, Ibersheim, Rheln-Dtirldieim, and 
Rhein-Dürkheimer Fahrt should be occupied more strongly, 
depending upon the number of troops available. 

It still needs to be pointed out that here, likewise, aircraft 
may gain valuable informati«! as to the intentions of die enemy, 
and, therefore, if at all practicable, such craft should be attached 
to the covering troops stationed at the liver. 

Employment of the Reaeroea of the Lint of Reaiatanee. 
The conduct of the troops occupying the river bank in the 
event that the enemy has already made a lodgment on the 
defender's side, deserves special mention. If the enemy suc- 
ceeds in bringing over reinforcements, all chance of the troops 
(m the river bank successfully defending it, will have vanished. 
Bverytiüng, tiierefore, depends upon throwing the hostile troops 
diat land first, back across the river. This requires tiiat all 
parts of the d«Fender's force that can be made available for the 
purpose, assume the offensive. This applies, in tiie first place, 
to tiie battalion reserves, which must be stationed close to the 
line of resistacce in readiness to march at a moment's notice. 
To what extent the troops at other parts of the line of resistance 
irill participate, in case they have not been molested by the 
enemy, will depend upon their estimate of the situation. If 
they anticipate that the enemy will Immediately attempt a 
crossing in tiieir front, tiiey should not leave tlieir positions. 
B, on the otiier hand, they do not consider themselves tiireatened, 
their offensive against the enemy who has crossed in an adjacent 
sector, will be the best solution of the problem, in fact the only 
one that may stiU spell success. It is only by vigorously attacking 
from all sides, by making the most of accidents and chance, 
that the small detachments holding the line of resistance can 
still hope to wrest success from the enen^ once he has crossed. 
If this attack faus, the enen^ will bring over more and more 
reinforcements, will make a lodgment in tiie natural supporting 
points along the bank he has gained, and will then, before 
advancing further, wait until the bridge in his rear is completed 
or until adequate forces have been ferried across. The de- 
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fender's bank ot the river will then be wholly lost and in the 
bands of die enemy. Even at best, the defender will have 
accomplished nothing but to deli^ the hostile crossing. Ttus 
delay may suffice to allow the retained main forces to come op, 
or he may, at least, be able to report where the enemy is crossing, 
which may, perhaps, be of decisive importance. In addition, 
he can improve the situation so far as Us main forces are con- 
cerned, by continuing to hold a few supporting points in the fore- 
ground along the river. These wHI retard the advance (^ the 
enen^, deprive him of elbow room for Us deployment, and 
ttiereby fadlitate the offensive of the defender's main forces. 

Main Forces. 

The main forces should be bo posted in the vicinity of good 
communications as to enable them to reach any point promptly 
where a hostile crossing occurs. The location of probable 
crossing points will exercise considerable influence on their 
position. If according to the general situation, a crossing during 
the last hours of the night is to be anticipated, the reserves will 
have to be alarmed and in readiness to march from their assemb^ 
points. — ^It is especially important to conceal the position of ttie 
main forces from the enemy. In order to conceal them from 
hostile aSroplanes, they should be billeted in villages or posted 
in woods. Bivouac fires should not be lighted at night When 
the danger is great, it may be advisable not to post the main 
forces concentrated, but in groups with easy communicatitm 
between them. — ^The task of tiie leader is very difficult in that cm 
the one hand he must not allow himself to be lured in the wrong 
direction by feints, and, on the other, must not delay his advance 
BO long as to miss the proper moment for action. In order that 
he may at all times be well informed of Üie situation at the river, 
information officers ^ould be sent to all detachments stationed 
there. The danger of the commander being deceived will be 
reduced if he possesses a Üiorou^ knowledge ttf how an attack 
against a river line is conducted, uses his aeroplanes by day and 
his swimmers and boat patrols at night, nl|>m*f^i^^^l close touch 
with tiie troops guarding the river bank, and does not get excited 
and assumes that any reported attempt to cross is serious, if 
on^ a few boats are employed in it. 

But even if he is deceived, all is not lost as yet, for he need 
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consider only an attack agaimt the hostile troops that have 
managed to cross at a single point. For some time he will still 
have a good opportunity to act, unless he loses his head and 
gives everything up as lost. Enet^ and boldness that shy at 
nothing, are more necessary In this than aiqrwhere else." > 

The defender's main forces vill assume the defensive only 
in case they can occupy a position that the enemy will have to 
attack after he has effected a crossing (Wartenburg), and that 
is so strong that considerable difficulties will be encountered in 
its capture. But if the defender's main forces can not, in such 
a case, assume the offensive themselves at an early moment, 
there will be danger that after they have become completely 
engaged, they will not be able to ward off other attempts to 
cross elsewhere, and that Üiey will be turned and thrown out of 
their position by a flank attack. The defense of the river line 
wHl then have ended in failure, unless the time gained is claimed 
as a success. 

Use cf Technical Means. 

Field works do not have the same importance for weak traces 
defending a river line as for troops in cordon formation. To 
use titem extensively would be inconsistent witii the intention 
of concealing the presence of strong forces from the enemy, 
and with the necessity of occupying and defending alternative 
positions and, when requisite, of assuming the offensive. In 
exceptional cases only will it be proper for tiie defender to 
occupy supporting points (buildings, for example), and to repel 
the crossing from them. Hence, neither small field works, 
like those recommended for the cordon system, nor any other 
expedients such as visible wire entan^ements, abatis, eto., 
that would apprise the enemy of the fact that the opposite bank 
is held in force, should be used. They would only serve to 
make the attacker more cautious and, above all else, cause him 
to tiirow troops across elseviiere, against which move the 
defender would be almost powerless on account of his numerical 
weakness. It will usually suffice to have the skirmishers find 
cover behind natural features, such as tiie river bank with its 
dam and vegetation frequentiy affords, and to provide merely 
head cover and concealment from view. When this Is done, 

I See Belk, '• Taktik," VI. p. aoS. 
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they v/Ül be able to bear even the superior rifle fire of hostile 
troopa that usually suppwt the crossing from the opposite bank. 
Artillery fire will constitute the only real danger and may even 
become unbearable if it comes from commanding positions and 
mayhap enfilades the defender's tnx^s concealed along tlie 
river. In such a case, good cover along the river can not be 
dispensed with, but Should not consist of connected Infantiy 
trenches, but rather of closed rifle pits, whose evacuation the 
hostile artillery, even if it is far superior, migjit find it very 
difficult to effect, especially if it lias nothing but guns. The 
defender will have to exercise special care in locating and 
manhHrig all the cover constructed so as to conceal it from the 
enenqr's view. Dummy works may be of value at places ^ere 
one does not desire the enemy to cross. Natural observation 
stations located anywhere along the river should be utilized. — 
It may likewise be desirable to reinforce supporting points located 
In rear so that there may be some assurance of holding them 
after the enemy has effected a crossing, until the defender's 
own main forces arrive on the scene. 

It is exceedingly important that the roads be repaired. They 
Should be so located as to enable the reserves to reach any point 
along the river line unobserved, if practicable, and should also 
enable the troops at the river to move by the flank. H necessary, 
the roads must be screened from observation by masks, marked 
and at night illuminated. — Any bridges over tributaries of the 
river must be prepared for demolition, unless they are of no use 
to the defender, when they may be destroyed at once. 

The transmission of information is of special importance, as 
in the cordon system. Above all else, two separate and dis- 
tinct telephone lines should, if practicable, be laid to the retained 
main forces in rear, and moimted messengers, cyclists, and, in 
certain circumstances, motor cars should be held in readiness in 
order that reliable communication may be available to the rear 
under all conditions. Moreover, every company pushed ftnrward 
to the river must be connected by telephone with its battalion 
Goomiander, and, as far as practicable, also with its outguards. 
Observation stations should likewise be connected up. ^sual 
signals may replace the telephone when the latter is not available. 

Illuminating equipment should be sparingly used. If used 
prematurely, it wUl betray the presence of the defender and will 
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only cause the attacker to support his crossiiig with more 
artÜleiy and infantry, or to shift his crossing points at the last 
moment to inadequately guarded terrain. It is, moreover, 
DBually impossible to Ultmiinate anything but the dunnel itself, 
and the preparations in pn^ess in rear of the cover on the 
opposite bank, will be visible in exceptional cases only. The 
illuminating contrivances had better not be used until fhe sound 
(rf the launching of the hostile pontons and of the commence- 
ment of the ferrying can be distinctly heard. If the defender 
then succeeds in clearly illuminating the crossing point wiUt 
searchlights and a lively fire from flare projectors, this un- 
expected- development may have a considerable moral effect 
in addition. Illuminating equipment should not be used pre- 
maturely except at points where one desires to deceive the enemy 
as to one's strength. 

Strong and Weak Ddachmenta for Rtoer Dtfentt. 

So far we have assumed that about one battalion was posted 
at each of the points where resistance was to be offered. If, in 
an exceptional case, a stronger force has been detailed for this, 
and has to defend an especially endangered front independently, 
the chances of succesa in such a locally will naturally be in- 
creased, as more extensive deployment can be effected and as 
stronger reserves can be held out. The method of river defense 
wHl then approximate the cordon system more closely. Whether 
this will result in better protection of the whole river line con- 
sidered, wiU depend upon whether the terrain adjacent to the 
strongly occupied sector is or is not suited for a hostile crossing. 

The problem of repelling an attempt to cross is far more 
difilcult in case only very weak forces are available for guarding 
extensive reaches of river. 

Such weak forces wül, as a matter of fact, be able to achieve 
success only in case they take position in bodies of some size, 
say battalions, In the vicinity of the river where Üie situation 
and the lay of the ground make a hostile crossing probable, 
and If they push nothing but small posts forward to Üie river. 
These formed bodies should endeavor to deploy promptly on 
the river bank in case they discover an attempt to cross or assimie 
the offensive against hostile troops that have effected a crossing. 
If they are to succeed, it is indispensably necessary that they 
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possess great mobility, obtain reliable Informatioii (primarily 
by aircraft) of the enemy's advance, and that the enemy display 
great carelessness in the preparation as well as In the execution 
of his crossing. If an adequate number of motor cars is held 
in readiness, the larger dtles in the vicinity being draim upon, 
if necessary, the prompt transfer of infantry to any threatened 
point can be effected with ease. 

Such an emplt^ment of strong units will be especially success- 
ful against cavalry that crosses without adequate infantry sup- 
port, even if the operation has already begun, as quite naturally, 
its progress is slow owing to the limited amount of bridge 
equipage carried by the cavalry. 

Fhially, the troops pushed forward to the stream may be 
limited to a few companies, platoons, or even strong patrols. 
These are despatched, frequently at random, to points irtiere 
hostile enterprises are anticipated. But the moment the enemy 
discovers how weakly the river is occupied, he will make short 
shrift of the defender's troops and will either force a crossing 
witli his artütery and infantry, or evade the defender's position 
entirely and cross quickly elsewhere. Such weak forces will 
be able to repel the enemy successfully, only in case they have 
managed to conceal their presence completely from the enemy, 
and the latter is on Üiat account especially careless in his 
attempt to cross. Here again, the cavalry with its meagre 
bridge equipment will be most apt to suffer. 

On occasion, however, showing all the available forces, lively 
fire, careful watch of the channel, and its illumination at night, 
may deceive the enemy as to the strengüi of the defender. 
The attacker will hesitate, his advance will be delayed and, 
better stUl» time will be gained for the defender's mahi forces, 
which have previously been held in readiness, to come up. 

The advanced detachments may be made numerically very 
weak, if they are merely to send information back punctually, 
but they should always be plentifully supplied with all that is 
necessary for transmttiing information. 

Dt^erae of Narrow Streana. 

It will be impossible to check the hostile advance at a narrow 

stream, and well-nigh impossible to delay it perceptibly. None 

but a faint-hearted attacker will allow himself to be deceived 
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by expedieots like those jast described. The strong bridge 
trains which accompany all armies nowadays, and which are, 
as a matter of course, invariably attached to tiie leading sub- 
divisions when a stream Is approached, make it possible to 
build reliable bridges quickly anywhere.* Stubborn resistance 
may, indeed, make the crossing more difficult at some points 
and may cause the attacker losses, but will surely break down 
the moment a superior hostile force advances on a flank over 
an unoccupied part of the stream, a move for which the service 
bridge equipage, hasty bridges, fords and intact permanent 
bridges, will frequently afford amjde opportunity. 

To push strong detachments forward, or to leave them behind 
to defend a nairow stream, may, without question, be con- 
sidered an improper move, for this will always involve the 
defense either of an advanced position or of a rear guard posi- 
tion, with all their inherent disadvantages. Troops defending 
such positions on narrow streams will be especially endangered, 
since they can not, as a rule, carry out their mission properly if 
they retln as soon as the enemy gets wittiin close range, but 
must wait until he appears directly in their front at Üie stream 
and begins to cross. They will scarcely be able to effect their 
retreat without appreciable losses, unless they do not occupy 
the bank direcüy but take up a position on the bluffs that 
command the river valley. Such narrow streams should, there- 
fore, be defended preferably by the cavalry. Cyclists, weak 
patrols, and occasionally detachments transported on wagons 
may be utilized in such defense. Protection of the flanks is 
particularly desirable. It is, moreover, advisable to hold the 
river line so that not only frontal but flyniHng fire as well can 
be brouf^t to bear on the channel. 

One will, therefore, frequently desist from defending nairow 
streams with advanced detachments unless such defense 
involves merely screening and temporary delay, or in case 
one expects to gain timely information as to where the enemy 
will cross. If the defender's troops succeed In delaying this 
crossing even for a very short time only, flie attack of his main 
forces may perhaps have a very good chance of succeeding in case 
the enemy is hampered in bis movements not so much by the 

' la CABe tioopa hire lost their bridge tnina aftei disaBtraua ensagenienta, 
however, the condltiona will change. (Berealiu.) 
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river itself as by the adjacent terrain, and if his artillery can find 
no suitable positions in the wide and level river valley. Good 
commonlcations are a condition precedent to punctaal arrival of 
infOTmatimi. All that haa heretofore been said in regard to 
equipping the troops stationed at the river with means for 
transmitting inframation apf^es here lUnwise. 

The use of the narrower streams as obstacles in front of an 
occupied position (Sauer at the batüe of Worth), instead of as 
obstacles impeding the movements of advancing hostile troops, 
as a matter of fact does not belong within the purview of this 
discussion. All that the Pioneer Field Manual has to say in 
regard to obstacles in front of a position applies to them, espe- 
cially tiie following : 

" Extensive obstacles hi front of a portion — streams, swamps, 
hamper and {»event the transition to the attack and may oblige 
the opponent to make undesirable turning movements. They 
are particularly valuable wliere it is important to maintain a 
hold on villages." (Par. «3.) 

" Obstacles increase the power of resistance of fortifications 
and, especially at ni^t, are a protection against surprise." 
(Par. 243.) 

"If obstacles are to render effective service until the last 
moment, they should be located within very close range of the 
defender's position and be constantly watched during the night" 
(Par. 244.) 

" Obstacles located in defiladed spaces hamper the enemy 
when he enters them." (Par. 245.) 

These principles should be observed in selecting a position 
behind a stream, and should be given due consideration in 
fortifying the position and in taking whatever tactical measures 
may be necessary to utilize tiie obstacle. 

Petiups such positions in rear of streams may gain increased 
importance in the batties between the gigantic armies of tiie 
future. In his book " Flankenbewegung und Massenheer," 
General von Falkenhausen assumes that such a position was 
taken up on the Neckar and states in this connection : 

" Cotmected positions, strengthened by every possible ex- 
pedient, or rather positions of enormous extent were used even 
in the Russo-Japanese war. They will, in all probability, be 
used still more extensively in future by the defender and, in 
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spite of all the modem contrirances at the disposal of the a^ 
tacfcer, will be difficult to take. For, tuming moTements on a 
large scale have their limits, due to the difficulty of concentrating 
and of moving large masses, their dependance upon fixed lines 
of communications, and the time they require to traverse long 
distances. Especially when an extensive turning movement 
encounters the corresponding hostile counter-measures, which 
are invariably to be expected, the resulting combat will take 
place in extensive positions, as was the case along the line of 
the Neckar. 

" Aside from the obvious weaknesses of the line as a whole, 
these positions gave the Red armies a firm footing. To bridge 
the river and to cross it in face of the enemy was under any 
circumstances a difficult undertaking. If this was attempted 
under cover of darkness and by surprise, it mi^t have suc- 
ceeded here and there. But It was far more probable that the 
well prepared and vigilant enemy, aided by modem technical 
means, would prevent and repel such attempts so long as his 
fire power remained unimpaired." 

m. REAR GUARD ACTIONS ON RIVER LINES. 

The defense of a river line is frequently a direct outgrowth of 
a retreat, for irtjich special preparations must be made at the 
river in case the rear guard is obliged to retire across that 
obstacle tmder pressure of the enemy. As this veiy thing may 
happen contrary to expectations, it Is a general rule in retrograde 
movements to make whatever preparations are necessary at 
existing or newly constructed bridges in order to ensure a safe 
cros^ng even under pressure of the enemy. 

It is obvious that during a retreat over a river, as many bridges 
as possible should be built, and that each one must be able to 
bear very heavy traffic. Our bridge equipage is in eveiy respect 
adapted for new constructions, but Üiere is always danger that 
it may be lost in case the enemy reaches the bridge at the same 
time with the rear guard. It should, therefore, be used in case 
of necessity only, especially as Üiere is no good reason why 
improvised bridges should not be just as safe, provided enou^ 
time — in the case of long and difficult bridges, several days, 
is available im their construction. Even pioneer companies of 
the second line should be expected to build absolutely reliable 
bridges. 
11 
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The construction of bridges during a retreat requires that 
pioneers vith their bridge trains be sent ahead at a timely 
moment Pioneers will also render splendid services in building 
improvised bridges. It wiU usually be possible to show the 
pioneer leader on the map where bridges are needed. It is 
highly desirable that each bridge site have, easy communications, 
that there be good artillery positions on the opposite bank, and 
that the bridge be concealed from view and be protected from 
flanking fire. In order to expedite constmctioQ work, it is 
advisable to make timely reconnaissance with strong patrols, 
and to carry pioneers and the packs of dismounted pioneers on 
wagons, etc. The bridge itself should be constructed as quickly 
and carefully as possible, all available forces, even civilians, 
assisting in üiis work. A report indicating where the bridges 
are located and when they wiU be ready for use, should be 
promptly sent to fhe commander. 

Attention has already been called to the great importance of 
good approaches, free from defiles, without heavy grades and 
curves, and leading over solid ground. But one will not be 
able to insist on these requirements in case of a withdrawal 
from action on a broad front. Roads should invariably be plainly 
marked and indicated by shaded lights at night. If there Is any 
chance of a mistake being made, sign boards should be posted 
to indicate the direction of the bridge. The location of bridges 
in rear of a line of battle and not on permanent roads, should be 
marked with special care, tor example by tall poles crowned 
with wisps of straw, by smobr fires, and at night by lanterns or 
by bri^t fires. In case they can not be clearly indicated by 
such means, cossack posts must be posted both by day and at 
nif^t to indicate the route leading to them. 

The difficulties in the way of a well ordered passage across a 
ponton bridge are oftentimes greatly underestimated. In a 
retreat, when every minute of delay may do incalculable harm 
to the morale of the troops, the measures for crossing must be 
worked out with great care and must, if necessary, be carried 
out with the utmost strictness. They will, therefore, be briefly 
smnmaiized here, and should receive due consideratiott in ai^ 
crossing. 

According to tiie regulations, the senior pioneer officer present 
at the bridge is, in general, responsible that the passage is 
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effected in an orderly manner. In OTdinary cases, this will, no 
doubt, suffice. But if, from any cause, special crowding toward 
an important bridge is to be feared — and this will often be the 
case when the enemy follows direcüy upon the heels of a re- 
treating force, the command at the bridge should be entrusted 
to an officer of high rank, whose auütority will be unquesticmed, 
and a special force of troops placed at his disposal to carry out 
his OTders. He need not worry much about the bridge itself, 
for that will be taken care of by the pioneers stationed thereon, 
but should devote most ot his attention to the terrain at the 
approach to and at the exit from the bridge. A pioneer officer 
iriÜL some orderlies should be stationed at least aoo m. in 
advance of tiie bridge. He aliould direct troops to the bridge, 
transmit to them the bridge commandant's orders specifying the 
formation to be taken up for crossing, and cail their attention to 
any difficulties, such as sharp curves, steep ramps, etc., that 
horses and carriages will encounter in approaching the bridge. 
He should, moreover, twninf^iin communication by means of 
orderlies with the bridge commandant, in order that the latter 
may be quickly apprised of the simultaneous arrival of several 
bodies of troops, of masses of stragglers, of very heavy vehicles, 
etc. All mounted men and motor cars that arrive sinifly, should 
be placed in the column, unless Ütey liave obtained the bridge 
commandant's permission for crossing the bridge out of their 
turn. Troops that arrive at the bridge before it is dear for their 
passage, sliould be directed to leave the road clear and rest 
alongside of it in some appropriate formation. 

The road between the pioneer officer stationed In advance of 
the bridge and the bridge itself should be lined with sentries or 
barriers, or both, to prevent any unauthorized or tardy enby 
into flie column. 

The officer stationed on the otiier bank, choiged with regulat- 
ing the departure <tf troops from the bridge so as to obviate 
checks on that structure, will have a much easier task. He 
should, in addition to his other duties, transmit to the bridge 
commandant all requests for penmssion to cross the bridge in 
the opposite direction. 

Technical measures play a special rdle on both banks. Dam- 
aged pieces of road must be repaired in the shortest possible 
time, capsized wagons must be removed, die troops must be 
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as^sted in moring their wagons around sharp turns or over 
steep ramps, etc. It will be impossible to accomplish all that 
has to be done unless provision is made for an adequate force 
of pioneers and Infantry, for material for repairing the roads, 
and for spades, picks, crowbars, cables, etc. 

At night, the difficulties will be increased. Provision must 
be made for ample illumination of the approaches to and exits 
from the bridge. Flaring torches and fires should not be per- 
mitted in the immediate vicinity of the roads and of the bridge, 
as they make the horses restless. 




0' Oridqe Mwad 

b' Boat SfaNons 



FiE-3S- 
Retreftt Otct ■ Bridge that ü to be Destroyed. 

The fight at the bridge with the pursuing enemy wiU be a 
defile action of the most difficult type, espedaily because the 
enemy can prevent the passage altogether as soon as he reaches 
the river bank on a flank of the bridge and opens fire with 
artillery and infantry on the tnxqis crossing it. No attempt will 
be made to discuss in detail the tactical measures that must be 
taken in this contingency. Suffice it to say that they consist of 
holding the ground on the hostile bank and in advance of the 
bridge stubbornly with infantry (preferably not with the rear 
guard of the retreating force, but with a special detachment, 
detached for that purpose at the bridge), of posting strong 
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artilleiy on the friendly bank and of prOTidlng extensive cover 
against hostile flanking fire on that bank. If the holding of the 
hostile bank is facilitated by bridge heads, so much the better. 
(See Fig. 35.) 

Bridges and ferries are osually destroyed after the bulk of the 
troops has effected its retreat. Large bridges that were built 
in time of peace and for peace time traffic, must not be destroyed 
exceftt upon the explicit orders of the commander-inrchi^^ the 
commander of an army, or the commanding general of a force 
operating independently. The destruction of all bridges whose 
reconstruction will consume only a few days, may be ordered 
independently by a commander of troops. Pioneer officers, 
who are usually charged with such demolition work, must have 
a written order indicating what work is to be done and when 
it is to be done, or written instructions giving them a sufficiently 
clear idea of what is to be accomplished to enable them to act 
independently. (Par. 177, Pioneer Field Manual) If this were 
neglected, there mi|^t be a repetition of such a disaster as the 
blowing up of the Elster bridge at Le^oig, which has gained 
such tragic renown in military histoiy. 

The best way to destroy a bridge is to blow it up, though the 
pieparatimis tiierefor sometimes consume hours. Floating 
bridges can be broken up in a few minutes. To destroy a 
bridge by burning is very unreliable, but, nevertheless, aside 
from destruction with aze and saw, the simplest method of 
demolition at the disposal of infantry to which no pioneers have 
been attached. If troops leave bridges after destroying them, 
all boats should either be brou^t to safe^ or rendered useless, 
all wooden parts should be carried off, burned or sawed in two. 
Although it is a good plan to make preparations for quickly 
destroying a bridge, nothing should be done to weaken the 
structure prematurely in any manner (for example by partially 
sawing transoms through), for this might cause it to collapse 
when a heavy load crosses it. 

The bridge should be used to full capaci^ until the moment 
it is to be destroyed. All horses, carriages, and the bulk of the 
infantry should cross it before it 1b destroyed, leaving only a 
small infantry rear guard on the hostile bank. This rear guard 
must hold the enemy at bay until the bridge is destroyed and 
ail service equipage tiiat may have been used in it can be brought 
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off In safety. In many cases, however, tlie enemy will penetrate 
tlüs dun screening force and strike quicUy at Qxe bridge, thus 
malring further work impossible. 

Other arrangements for crossing will have to be made for 
the rear guard on the hostile bank and for any tardily arriving 
patrols, after the bridge has been destroyed. This can be done 
by distributing boats and rafts — preferably not belonging to Üie 
service equipment, along a broad front in rear of the position of 
the rear guard (see Fig. 35 at i), so as to give it an oppmtuni^ ot 
crossing simultaneously at as many points as possible. If prac- 
ticable, there should be enough boats and rafts to transport fbe 
entire rear guard to safety at a single trip. The location of the 
boats should be indicated by means of tall poles or s^ins visible 
at a distance and at night by lanterns or fires. If practicable, 
the personnel of the rear guard should know tiie route to the 
boats and should be given practice in quickly embarking in them. 

The rear guard should withdraw on a broad front, imder cover 
of a strong force of artillery and infantry posted on the friendly 
bank. It should be a point of honor with the pioneers to save 
every one of the infantrymen employed on the hostile bank 
for the purpose of protecting their work.^ 

iTIie flfht (or the poBMaalon of Üie ponton bridge äirown bctom tlte 
Danube below Regensbiug, irtüch wu used on Aptfl 33, 1809, b^ parts of tbe 
Atistriui umy In tiieir retreat after the batäes aouth of that ätj, la exceeding 
intereotinc In thia connectiou. One la-pdr. battery and 5 battaliooa of 
GrenndiMa were posted on the north bank of flie Danube ft» the protection 
o( the bridge. The rear gnard proper, one regiment of Infuttry and a few 
batteries, todk tqi a position on Uie sonQi bank and was opposed by a strong 
force of cavalry and artillery. In the inextricable confusion of wagons and 
troops pressing onward toward the bridge, the Austrian rear guard, i^ch had 
been despatched rather tardily, had not succeeded in reaching and in taking 
np a position far enough in adrance of the bridge. In consequence, the French 
artilleiy was enabled to take the bridge itself In flank and to Interrupt traffic 
over it NererflielesB, by great exertiona, the Austrian pioneers managed 
to b<dd the bridge, thereto enabling their rear guard, which had, meanwhile, 
rdtered the pressure somewhat by an energetic counter-attack, to retire in 
safe^. But tiiey cotdd not save the bridge itself. They did succeed in 
breaking oS tiie shore ends and In cntting the anchor cables under Qte canister 
Are of French batteries, but the bridge thus left to itself, unfortunately drifted 
toward the botttil« bank and fell into the hands of the French. 

Aa no ottier arrangements liad been made for äie croaalng of the rear 
guard, the bridge had to be kept intact until the very last moment to enable 
the rear guard to escqte, and then fell into tiie enemy's hands. (For detaila 
see "Mitteilungen fiber GegensHlnde des Artillerie und G«niewesens," 
1913, p. 1186O 
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RIVER CROSSINGS IN "PLANEBNBEWEGUNG UND 
MASSENHEER.*' ' 

(Stady, see Map s.) 

General von Falkenhausen's study on the Operations of tba 
gigantic armies of the future in a ^ven situation, has been 
received with keen interest by our army upon its publication. 
The author draws his inspiration from the battle of Leuthen, 
" ^ere bis genius for generalsliip enabled Frederick the Great 
to lead bis numerically inferior army to victory by vigorously 
striking the far superior enemy in flank." He believes that he 
can answer the query as to whether such an operation is possible 
for the massed armies of today, in the aflSrmative. He con- 
tends that " if the movements are skilfully initiated and carried 
out," it should be feasible " to lead the inferior force against a 
flank of an extensive hostile line and to roll it up before the 
bulk of the hostile forces could be put in march for the purpose 
of turning the scales.*' 

The proof of his contention is adduced in an unusually 
interesting, broadly conceived and, even in details, exceedingly 
lucid strategical study, which likewise contains a multitude 
of ideas for any kind of military investigation. One may work 
out from It the details of the technique of drafting orders for 
large units, the leading of cavalry divisions, replacement of 
casualties and supply, the influence exerted by fortresses, etc. 
This study is particularly valuable for our purposes because 
Red and Blue are led over the Shine and its tributsries during 
the few days encompassed by the operations, thus furnishing 
numerous problems in the defense and the crossing of streams, 
that give an excellent insight into tiie conduct of troop leading 
and the employment of troops in this very phase of a war of 
magnitude. 

We shall, tlierefore, attempt to worii oat river crossings and 

1 " FUnkenbowesnnc und MuMiiheer," bj General Ton Filkenluiiisen, 
B«iliii, 1911. Pntdiahsd by B. S. Mittler und Sobn, K|^ HofbucUutndlnne, 
KoctaatruM, 68-71. 
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the defense against them, from tiiis study, Üiough many a narrow 
view based on practical experience bad in time of peace, will 
have to be abandoned. To be sure, the operations themselves 
and particularly the excellent conception upon which they are 
based, will be reproduced in general terms only. In many cases 
the accompanying maps will serve to elucidate and to supplement 
any intentional brevity of the descriptions. In so far as the 
general course of the operations is concerned, ummportant de- 
tails excepted, the present work follows the study closely. The 
naturally brief discussions on the tactical-technical side of river 
crossings will be much more readily understood if free rein is 
given to the imagination, which will delve into details and will 
conjure up a mental picture showing how the events in any 
river crossing that occurred in the course of the operations, ml^t 
have taken place. 

The following discussion is likewise to furnish an informal 
elucidation of the ptinc^es enumerated in the chapters on 
" River Crossings " and on " Defense agaiiLst a Hostile Cross- 

STTDATION. 

A Blue army group composed of the 1st, lid, and lud Armies, 
in all 17 army corps and 7 cavalry divisions, after having botii 
flanks turned by a superior Red army group composed of the 
1st, nd, md, IVth, and Vth Armies and the Ist and lid Reserve 
Armies, in all 37 army corps and 13 cavaliy divisions, fell back 
before it from the line Metz — Strassburg — Breisach to the line of 
the Main. The Red army group followed, its ri^t wing crossing 
the Rhine between Breisach and Strassburg, its left moving 
along the Moselle. Its advance was retarded by Inadequate 
communications (it being necessary to throw a number of 
bridges across the Rhine, the Saar and die Moselle) and by 
delays in front <tf the fortresses, which were Invested. 
■ The Blues brought reinforcements up by rail, the Hd Reserve 
Army (5 army corps) on their left wing, the md Reserve Army 
(3 army corps) in rear of their ri^t wing. The position of tite 
opposing army groups on June 5th, is shown on Map 2. 

It was important for the Blues to take advantage of the division 
of the hostile forces caused by the Rhine and its fortresess 
and to assimie the offensive again with the arrival of their 
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remforcemeiits. They still feit saperior to the Red fcnxes that 
had already croBsed to the ri^t bank of the Shine. By moving 
rapidly by their left, they intended to strike the Red right wing 
and to defeat it decisively before the Red troops advancing prob- 
ably between Strassburg — Gennersheim — Mayence and north 
of the latter fortres&i could fall upon their own rijftt wing and 
rear. The advance of Red forces north of Mayence was to be 
delayed as much as possible by six Landwehr divisions stationed 
there, and a Red advance south of Mayence was to be prevented 
by demolishing all bridges over ttie Rhine that were not protected 
by fortresses. 

The Blue main armies began their flank movement on June 
6th. On this and the next day, the Reds did not as yet have 
definite information of the Blue offensive nor of their movement 
to turn the Red right flank. But one thing was certain, it was 
absolutely essential to reach the right bank of the Rhine as 
quickly as possible with all the corps still on the left bonk. 
Accordingly the Red Md, IVth and Vth Armies were ordered 
to cross the river as expeditiously as possible. For this, the 
section of the Rhine between Mannheim and Mayence was 
assigned to die md, that between Mayence and Coblence to 
the IVfli, and that north of Coblence to the Vth Army. The Hd 
Army was to throw two bridges over the Rhine, one on either 
side of Germersheim, in order to improve its communications 
to the rear. Leimersheim and Speier were selected as sites 
for these bridges. 

THE SITUATION ON THE RHIKE ON JUNB 6th AND THE 
OPERATIONS FROH JUNE 6Ui TO «O. 

I. South of Mayence, 

The Red md Army, advancing toward tiie Rhine souA of 
Mayence with 3 cavalry divisions and 6 corps, intended to cross 
with 3 corps at Mannheim and with 3 corps at Worms. One 
corps was to neutralize Mayence. The necessary bridge con- 
struction work was entrusted to Üie Xlth and the ,XIVth Army 
Corps. 

All corps were to put their pioneers and bridge trains well 
forward in their columns and to place them at the disposal of 
the two above mentioned corps when they asked for them. 
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The Blues had had weak Landsturm detachments (each 
consisting of one battalion of 3 companies, i escadron, and one 
third of a pioneer company) at the Rhine bridges north of 
Germersheim, at Worms, Mannheim, and Speier, ever since 



Kg. 3«. 

the campaign opened. They had seized all ferries in the Tidnity, 
and had collected all boats on the right bank at tiie three cities 
named. The local protection of the Rhine bridges, which had 
been prepared for demolition, was entrusted to Ihem, and, in 
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addition, after completing the destructioD — should that become 
necessaiy, and after removing all ferries, the; were to oppose a 
hostile crossing as far as their strength permitted. 

Z.et as now tum to the situation at Mannheim and examine it 
a little more closely. 

The protection of die Rhine section Kirschgartshausen — 
Mannheim— fiver bend 4 km. south of Altrip (see Fig. 36), 
was entrusted to the detachment stationed at Mannheim. Its 
dispotitions were as follows: one company of infantry and one 
fonrtii escadron was in Sandhofen, one platoon being sent to 
Kirschgartshausen; tiie 3d Company anJd one half escadron 
had ten^orarily occupied LudwigBhafen; outguards under non- 
commissioned officers were posted at the Neckar bridges north- 
east and east cS Maimheim; the 3d Company and one fourtii 
escadron was at Neckarau and covered the Rhine to the southern 
extremity of the battalion sector, one platoon being posted in 
advance of Rohrhof. Outguards had been pushed to tiie Rhine 
and patrols were ordered sent from Ludwigshafen and across 
the Rhine in a westerly and southwesterly direction and also 
along the ri^^t bank of tiie Rhine. Auto busses were held in 
readiness at Mannheim castle for one platoon of the center 
company so that it could be quickly sent to any threatened point. 
AH Rhine and Neckar bridges within the sector held by the 
detachment had been prepared for demolition by the pioneers. 
All important long distance telephone stations within its sector 
had been occupied. The detachment was connected by wire 
with tiie general headquarters on the Main. 

The order for destroying the Rhine bridge was received during 
the nigjit 5/6 June and was carried out during the early morning 
hours of the 6th, after all the troops but one platoon of infantry 
and three troopers (all good swimmers) had been withdrawn. 
Maimed boats were held in readiness in Ludwigshafen to enable 
tiiem to effect their escape. 

The Red 6th Cavalry Division advanced against this line on 
June 6th. Its patrols received a lively fire from the edge of 
Lndwigshafen. As no reliable information had as yet been 
received as to the destruction of the Rhine bridge there, and as 
it was still hoped to get possession of it intact, the bulk of the 
division advanced against Ludwigshafen, whose streets were 
obstructed by many barricades, and by noon the town was in 
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Red hands, the weak Blue garrison having nude good its 
escapo to the right bank of the Rhine after suffering some loss. 
One cavaliy brigade advanced toward the Rhine via Frankentlial, 
but found the river so strongly occupied by hostile infantry that 
a crossing by day appeared hopeless.' 

During the afternoon, a General Staff Officer and the com- 
mander of the pioneer battalion of the Red Xlth Army Corps, 
escorted by a strong patrol) arrived in Ludwigshafen to recon- 
nolter the crossing. This reconnaissance developed tiut one 
90 m. span of the very elevated Rhine bridge had been thrown 
into fht river. To repair this damage quickly was out of the 
question. It was considered necessary to build a ponton bridge 
and, preferably to avoid the large city. A suitable bridge site 
was found at a brick yard 2 km. northwest of Altrip, the width 
of the channel at that point being estimated at 300 m.* As 
definite information in regard to the strength of the troops on the 
right bank of the Rhine was not as yet available, and it did not 
seem improbable that a strong force of troops might have to be 
Uirown across, it was deemed advisable to order up 4 divisional 
and 2'^ corps bridge trains. In view of reports previously 
received from anators, however, the corps commander believed 
ttiat he need not anticipate a stubborn resistance and therefore 
determined to force the crossing of the Rhine during the day- 
time. Five companies of pioneers appeared to be requisite for 
promptly carrying out tbo enterprise. 

It was highly desirable to have the 6th Cavalry Division cross 
fhe Rhine as quickly as possible. Its crossing was to be effected 
during ttie following ni^t on the apparently but weakly guarded 
section east of the line Morsch — Petersau and north thereof. 
Two divisional bridge trains and two platoons of pioneers were 
to assist the 6th Cavalry Division and were to arrive in Franken- 
thal at midnight. 

For the purpose of deceiving Üie enemy and to draw some of 
his force off, one cavalry brigade made ostentatious preparations 
to cross opposite Rheingönnheim in the course of the afternoon, 
and the bridge wagoiu of tiie cavalry division were assembled 

> The CtTOlr; divlrion ml^t, perhaps, hare been able to crosa the Rhine 
at once, had It been accompanied by a battalion of infantir. 

■ General von Falkenhauaen In his atudr locates this new bddge In the 
Tldnltj of the one demollBhed, probably because be does not consider die 
conditiona for an advance by Neckano particulariy faTorable. 
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in FrankenthaL The banks of the Rhine north of the line 
FTankeathal-Sandhof en were reconuoltered witii great secrecy 
and it was decided to cross there on a broad front. (See the 
line at fr in Fig. 36.) The crossing was effected at a A.M., Jane 
7th. Two escadrons sent toward the boat ferry west of Sand- 
h<rfen at 1.30 A.M., managed to lure the hostile infantry posted in 
Sandhofen to the ferry. By 3 A.M., enough dismounted troopers 
had been landed without appreciable losses northwest of Sand- 
hofen with the assistance ot the pioneers oi the xmth Army 
Corps, vrtio arrived punctually on their two dlTisionfll bridge 
trains, to put the Reds in secure possession of the right bank 
and to enable them to begin sirinuning their horses across. By 
9 A.M. two brigades of die division — minus their wagons, were 
on the right bank.' The crossing of the 3d Brigade as well as 
of the guns and carriages, over a flying bridge that had mean- 
while been constructed, consumed the remaining daylight hours 
of the 7th. The Blues made an abortive attempt from Sand- 
hofen and Kirschgartshausen to interfere with the crossing. 

Meantime, the Xlth Corps had made arrangements to con- 
centrate the bridge trains of the Xlth, xnih, and Xmth Army 
Corps, which had been placed at its disposal by the Army Com- 
mander, on Ludwigshafen. The bridge trains of the Xlth Army 
Corps arrived with the advance guard of that corps at Neuhofen 
about noon td the 7th. Toward 4 P.M., the leading division 
of tfie Xlth Army C<nps had posted strong artilleiy souttieast 
of Rheingönnheim and north and northwest of Neuhofen, whose 
vigorous fire broke down tiie resistance of the hostile Landsturm 
company in Neckarau so quickly that die Red infantry crossing 
east of Rheingfinnhelm encountered only very little resistance. 
When the artillery of the 6th Cavalry Division likewise opened 
fire from die north on the Landsturm detachment at Mannheim, 
the whole Blue detachment decided to withdraw and retired 
behind the Neckar, where, toward evening, the heads of die 
Blue 3d Cavalry Division arrived. The Neckar bridges were 
not destroyed for die present but, including those in Mannheim, 
remained in Blue hands. The construction of the bridge soudi- 
east d Neckarau (at a, Fig. 36) had, meanwhile, begun, but 
could not be completed until the morning of June 8th, as the 
bridge trains of die xnth and Xmth Army Corps did not arrive 

' TUa good Bhowlng wu posiible onlr bwaoM tlie horBos twain in dnnres. 
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until latci due to the long distance they had to march — about 
60 km. The Red coips began the passage of the Rhine at 10 
A.M. June 8th, and completed it at noon on the loth. 

Events at Worms progressed in a similar manner. Here, 
likewise, vrtiere in the course of June 6th, the Landsturm troops 
were reinforced by the leading elements of the advancing Blue 
ist Cavaliy Division, flie Reds were onable to get the Rhine 
bridges into theh possessitm intact. The Red ?& Cavaliy 
Division, reinforced by pioneers and two divisional bridge trains, 
therefme crossed the Rhine during the night of June 6/7, at 
Oppenheim, 35 km. north of Wonns, without encountering 
hostile opposition. At Worms itself, after the resistance <^ 
small hostile detachments had been broken down by fire, as at 
Mannheim, a bridge was tlirown across Ute Rhine during June 
8th and the succeeding night. 

On June 9th, the Red lid Army caused bridges to be thrown 
across the Rhine at Leimersheim (south of Germersheim), and 
at Speier. At both places, the li^^t bank was free from hostile 
Landsturm troops, for they had already been conqtelled to 
evacuate tiieir positions at tiie river by the advance of tite Red 
nd Army on the ri^t bank of the Rhine, and had retired behind 
the Neckar. The garrison of Germersheim made repeated 
attempts to destroy the bridge at Speier by floating rafts and 
boats against it, but these enterprises were foiled by the vigilance 
of the Red river guard. 

2. North of Mayenee, 

As stated above, six Blue Landwehr divisions were available 
ntffth of Mayence for opposing the advance of fht Reds there. 
The commander of the Landwehr had divided his force into two 
groups, which rested, respectively, on the fortresses Mayence 
and Coblence. The divisions remained intact, but small detach- 
ments were pushed forward to cover the Rhine directiy, and on 
tiie left bank of that river a few patrols made vain attempts to 
maintnin their positions against the advandng strong Red 
cavaliy. 

If the enemy had crossed within reach of the divisions, the 
latter would undoubtedly have assumed the offensive against 
liim. But the commander of the Landwehr believed tiiat, in 
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view of his comparatively weak force, the best plan would be 
to delay the enemy as much as posaible after the latter had 
crossed the river, without exposing himself to attack by superior 
forces, and to draw the hostile corps by suitable operations, 
away from the Blue main army south to the Main.* 

Although the Rhine itself was guarded by weak forces only, 
the Red cavalry divisions, whose leading elements reached the 
river between Mayence and Coblence on June 6th, did not 
succeed in throwing adequate forces across to the right bank on 
tiiat and the succeeding day. Only a few patrols swam across. 
The advance was, therefore, for the tune being at least, halted, 
and meanwhile the leading elements of succeeding corps of the 
IVth Army were beginning to aiiive at tiie Rhine. 

The Red lath Cavalry Division, which advanced toward flie 
Rhine north of Coblence, had better luck. (See Fig. 37.) In 
this locality, tiie bulk of the Blue ist Landwehr Division was 
posted in the district Vallendar — Bendorf; one battalion had 
occupied Neuwied, and one escadron was stationed opposite 
Andernach, and formed the northernmost covering force. The 
Blue patrol service along the river bank between the pdnts 
occupied was inadequate. — ^The Red latit Cavalry Division 
arrived at Rtibenach on the afternoon of June 6th, reconnoitered 
from there toward Coblence and the Rhine, and received reliable 
information from air scouts of the massing of strong hostile 
forces at Vallendar — Bendoif. Its commander did not care to 
make a wide detour to get across the Rhine, and therefore deter- 
mined to trust to luck and to attempt a crossing in the gray of 
dawn on June 7th, at Andernach. During the 6th, the division 
remained under cover of the heights near Riibenach and only 
endeavored to obtain information in regard to tiie local condi- 
tions at Andernach and the strength of the hostile troops on the 
light bank of the river there. After ni^tfall it moved toward the 
selected crossing point. During the early morning hours of 

' It is debatable vlieQier It might not have been better to diatribnte tb« 
Blue Landwebi divisions In cordon formation along the Rbine (from Harence 
to a point half-waj to Coblence — Bonn). The taak of the conqMiatlvelr weak 
Boo force, in view of the decided Red superiorly, the magnitnde of Ha itream 
(wMi Ha widA of 300-400 m.), and the prozimltj of fiio fortresses, aU favor 
that Bolntion. Although the Blue forces succeeded, as the subsequent course 
d events will show, to retard the Reds sufficiently east of tbe Rhine, they 
fafled to delay their opponent appredablr anywhere along the strong Rhine 
barrier itself. 
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June Ttti, one cavaliy regiment managed, with such means as 
were available in the division itself, to swim across the Rhine 
unobserved between Weissentiiunu and Andernach, and to force 
the completely surprised Blue escadroa statioaed near Fahr to 
retire on Rodenbach.* Later on, to be sure, tltis escadron and 



the battalion in Neuwied advanced against the Red troops that 
had crossed; the latter, however, had at once prepared Fahr 
and WoUendorf for defense and were vigorously supported by 

' Eztenstve reEulatiag work that «■■ being dono about tiiis time on boQi 
banks of die river, facilitated getting die horses into and out of the stream. 
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dieir divisional artilleiy, which had gone into position directly 
west of Andernach. Thus, the crossing, which had, meanwhile, 
been shifted farther down stream, toward Leutesdoif, could be 
continued, boats found in the vicinity being utilized. Toward 
noon, two Red cavaliy brigades were assembled on the li^t 
bank and forthwith advanced on Isenbnrg. 

The commander of the Blue ist Landwehr Division did not 
deem it expedient to extend the line still farther northward, 
as it already stretched for 80 km. along the Rhine. His division 
accordingly remained in its positions north of Coblence and 
allowed the crossing of the Red cavalry division to proceed. 

The moment had now arrived for the commander of the Red 
Vth Army to make arrangements for the crossing of his various 
corps. In this connection, he clearly discerned the difficulties 
ttiat a crossing and the construction of a bridge at Andernach 
would encounter in view of the proximity of strong Blue forces. 
It was calculated that, owing to the width and velocity of the 
stream, a corps bridge train would not be able to carry much 
more than a battalion of infantry across in an hour and that the 
construction of the bridge would consume from 6 to 8 hours. 
If the hostile battalion at Neuwied and the strong hostile forces 
at Bendorf were to advance promptly against the crossing point, 
considerable interruptions would certainly have to be reckoned 
widt. NeverOteless, the Army commander decided to trust 
to luck, as the 12th Cavalry Division had done, and to effect an 
accelerated crossing with the XXVth Army Corps at Andernach 
during the night 7/8 June, but to cou^e this with a demonstra- 
tion opposite Engers. 

Hostile air scouts, which constantly circled over the approach- 
ing Red columns (see Map 2), apparently kept the Blues well 
informed in regard to the Red advance. To deceive Oiem 
became indispensable. Acctn^ingly the various c<n^B received 
orders not to let their main bodies advance beyond the line 
Lonnig— Ochtendung— Enift,> but to have all the advance guards 
continue the march eastward on Coblence and to have all 
idoneers and bridge trains follow them. Thus it happened that 
Red troops reached Bassenheim and Lafflg during the afternoon 
and that long bridge trains, clearly discernible to the hostile 

* This is, ia minor detaila, « deptrture from Om descdiition In General von 
FoIkenbauBett'a study. 
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air scouts, assembled diere. Extensive reconnaissances were 
Initiated toward Enters and eveiything done to cottTince the 
enemy that a crosi^ng was contemplated there. In Andernach, 
however, everytiung was quiet. But detail reconnaissances in 
preparation for Uiroi^ng troops across and for constructing a 
bridge were made. The roads to be used by the bridge trains 
of the three corps, which were to be united tiiere, were designated 
and arrangements made for lighting them at ni|^t. The last 
brigade of the i3th Cavalry Division to cross, was to advance to 
Kiederbieber only, but during the ni^t to occupy Irlich, which 
was free of tiie enemy, so as to cover the initial operation of 
throwing troops across. 

The Blues in fact expected a crossing to be made at Engers, 
opposite which the advance guard of the XXmd Army Corps 
made a lodgment at nightfall, while, at the same time, attempting 
to attract the attention of the Blues by "'«lM''g a demonstration 
with the attached bridge train of the leading division. The ist 
Landwehr Division therefore remained in its positions In readi- 
ness to attack such covering troops as the enemy mi^t throw 
across at Engers. 

At nightfall, meamiriiile, the XXVth Army Corps and all the 
[doneers and bridge trains of the three Red army corps had 
begun the march on Andernach. The bridge trains advanced 
directly to the districts assigned to them at the river (tiiat ni the 
XXmd Army Corps east of Andernach, that of the XXIVüi Army 
C<^s in Andernach itself, and that of the XXVth Army Corps 
opposite Leutesdorf). Troops were begun to be ferried across 
the river at once at all points, and by 4 A.M. one brigade of 
infantiy was on the rig^t bank north of Irlich and field artiUeiy 
of ttie corps had gone into a position in observation east and 
west of Andernach. The Blue forces made no move from 
Bendorf, and. In fact, did not report of die crossing until 5 A.M. 
To attempt anything now appeared useless to the Blues, and 
would, as a matter of fact, scarcely have mterrupted the bridge 
work, iiiücb had meanwhile begun. The bridge, whose con- 
struction was begun at 11 P.M., was completed by 6 A.M. Thus 
the difficult crossing of the Rhine had been effected without 
losses. 

It was now important quickly to pave the way between May- 
ence and Coblence for tlie crossing of the Red IVth Amj. 
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As already mentioned, the 9th, toth and nth Cavali; ZHviBicnis, 
advancing ahead of the IVth Army, had in vain attempted to 
swim the Rhine on June 6tfi and Ttb. This technically veiy 
difficult undertakiiig had eveiyirtiere been foiled by the small 
detachments üiat had been pushed to the Rhine by the Blue 
3d and 3d Landwehr Divisions, stationed respectively in Rtides- 
heim and in St. Gear. The commander of the Red IVth Army 
realized that it would be impossible to throw cavaliy across here. 
He accordingly determined to concentrate at ttie Rhine on 
June Stil as many pioneers and bridge trains of the advandilg 
corps as he could make available, and to break throu^ Üie 
line of the two Blue Landwehr divisicms by surprise, if possible, 
by force, if he must, at Bacharach and OberweseL The execu- 
tion of this enterprise was entrusted to the XVmth and XlXth 
Army Corps, v^ch arrived with their leading elements at 
Rheinbbllen^ and Eisselbach (10 km. soutitwest of Oberwesel) 
on the evening <^ June 7th. 

Let us now take up in more detail tiie measures and events 
tiiat led up to the crossing at Bacharach. 

The dangers threatening the troops thrown across, in case 
they were attacked by superior Blue troops, was apparent even 
in the crossing at Andernach. In this case, ttie conditions were 
similar, as the hostile main forces were at Rlidesheim only 15 
km. away. It was, therefore, indispensable to deceive the enemy 
as to the crossing point. If he was held fast at some point other 
tiian the actual crossing point, the difficult terrain on the right 
bank, which had very few roads running along the stream, 
would benefit the Reds and might make the crossing succeed. 
In the case under discussion, therefore, the simplest plan aiH 
peared to be to contain the Blue 3d Landwehr Bivi^n at Bingen, 
in other words, to threaten with a crossing there. 

The heads of the Red ZVnth Army Corps arrived before 
Bingen on the 7th. On tiie afternoon of the 8tii, the entire 
artillery of the corps deployed on the heights near Bingen and 
<^ened a vigorous fire on all positions and villages on the right 
bank of tite Rhine wherever Blue tnx^ showed themselves. 
Toward evening, infantry was ferried to the Mausetunn Island 
on the pontons of the two divisiraial bridge trains of the XVnth 

I immedUtelr weat of Dichtelbacb. 
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Corps and eTerrthliig was dooe to make the Blue troops od ttie 
light bank believe that a crosBing was impending. 

It would have been exceedingly difficult to hide the movements 
of the bridge trains on June Ttfa and Stii from hostile air scouts, 
ertlich here, likemse, continually circled over the advancing 



(i:aoo ooo) 
Pig.38- 

corps, had the trains marched during the daytime. It was 
impossible to bring them up to Bacharach in the daytime, for the 
presence of the long column would assuredly have been reported 
to the Blues and might have jeopardized the secrecy of the whole 
enterprise. All the corps had, therefore, been instructed as 
early as the 7th, not to push fheit bridge trains (except die two 
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divisional bridge trains of ttie XVnth Army Corps) too close to 
the Rhine in the daytime, but to have them continue their march 
after nij^tf all and to conceal them until daybreak on the 8th, 
in the woods Üiat extend along the road leading from SheinbSllen 
to Bacharach. This order was carried out without appreciable 
friction, and it was, Uterefore, easy to bring them and their 
acconqtanying pioneers quickly up to the cros^ng point at 
Bacharach. 

With the exception of the XVIIth Army Corps, which, as 
already described, made a demonstration at Bingen, every- 
thing was quiet during the dayli^t hours of the 8th on the Red 
side, but a demonstration was made from Rheinböllen toward 
Stromberg by troops of the XVmth Army Corps for the purpose 
of deceiving hostile air scouts. After nightfall, however, the 
entire artillery <rf the XVnith Army Corps went into previously 
reconnoitered positions on the heights on both sides of Bachai^ 
acb, infantry quietly occupied the bank of the Shine as far as a 
point opposite Caub and Lorch and the pioneers and bridge 
trains of the XVntfa Army Corps (less two divisional bridge trains) , 
and of the XVmth and XlXth Army Corps were brought up 
to Bacharach. All available pontons — except those of a single 
divisional bridge train, were quietly carried to the river, deposited 
in the rear of the railway embankment, and the troops to be 
tiirown across stationed behind them. As there had been ample 
time to make all the necessary preparations without baste, the 
dawn of day was awaited with confidence. As soon as it was 
light enough, the Red artillery directed an ovenrtielming fire 
against all occupied localities on tiie opposite bank, especially 
against Ix>rch, ]>>rchhausen and Caub, where several Blue 
con^Mnies were apparently posted. Soon thereafter, the opera- 
tion of ferrying troops across was begun, and this was scarcely 
molested by hostile infantry, iriiich, whenever it showed itself, 
was at once downed by the superior fire of infantry, nuichine 
guns, and artüleiy. About three hours later, about one Red 
brigade of infantry had occupied the commanding heists on 
üie opposite bank. Work on the bridge, which was started soon 
after daybreak, was completed toward ii A.M. The Blue 3d 
Landwehr Division had not discovered until it was too late, Üiat 
it bad been deceived at Bingen. As it could no longer hope to 
achieve success at Bacharach, it retired toward Wiesbaden. — 
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Thus, tfie crosBiiig of lite Rhine at Bacharach had, likewise, been 
effected without serious losses, and the XVmth Army C(»ps 
began to cross the bridge ; the other corps were to follow. 

As soon as the Blue 3d Landwehr Division had withdrawn, 
the Red 9th Cavalry Division) whose crossing had so long been 
prevented by the Blues, at once began the operation of ferrying 
troops across at Rüdesheim. In this it was materially assisted 
by the two divisional bridge trains at Bingen and the pioneer 
company accompanying them. By nif^tfall of June 9^1, all 
of it had reached the right bank of the Rhine. 

The bridgliig operation at Oberwesel ran a similar course. 
The result U fba operations on the 8tb and gth of June was, 
consequently, that reliable bridges were thrown across the 
Rhine, first at Andernach, and later at Bacharach and at Ober- 
wesel, over which the varioos corps of the Red Vth and IVth 
armies passed to the right bank of the Rhine without interruption. 
We sliall later again revert to the movements of the Blue Land- 
wehr Divisions that retired before them. 

THE OPERATIONS FROH JüKR Ttta TO loth. 
As early as June 7th, the cavalry divisions of the Red Ist and 
nd Annies had clashed with the Blue cavalry dinsions on the 
Kocher and the Neckar, south of Mayence. These engage- 
ments for the most part ended in favor of the Blues. But the 
Kocher and the lower Neckar nevertheless remained in Red 
hands and on June 8th the Red Ist and lid Armies moved into 
these sectors. On the same day, the Red md Army, the Xlth 
Corps leading, began crossing die Rhine bridge at Mannheim 
and occupied the nei^borhood of Weinheim, thus forming a 
junction with the Red nd Army. 

Meantime, the flank movement of the Blue armies had made 
good progress. The Blue lid Reserve Army, after a series oi 
long marches, had reached the extreme left flank, thereby out- 
flanking the Red troops stationed along the Kocher. The Blue 
Ud and md Armies moved directly forward against the front 
ot the hostile line wiüi the object of holding it fast. In Ulis 
they were only partially successful. The object of the Blue 
offensive movement was becoming more and more apparent to 
the Reds. To evade it, the Red 1st Army accwdingly retired 
to flie Neckar during the nis^t 9/10 June, tlte Blue ud and md 
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Annies following, and on the evening of tiie loth, these two 
forces confronted each oUier on the Neckar. 

While the Reds had bo far managed to evade decisive blows 
on the right fiank, their md Army, which had crossed tiie Rhine 
at Worms and Mannheim, was co longer able to do this. In ttiis 
locality, Uie Blue md Reserve Army had been transferred to ttie 
extreme Blue right flank and by nightfall of the 8th had already 
gained considerable ground toward the two crossing points. 
For the Reds everything therefore depended upon their being 
able to move forward. The troops they had thrown across, were 
consequently obliged to engage the Blue md Reeerve Am^, 
which was very shortly afterwards reinforced by the meanidiile 
arriving corps of the Blue 1st Army. The Reds were confronted 
by a considerably superior force here. The final result of the 
two days' fight was that on the evening of the loth, after suffering 
heavy losses, the Reds were forced to retreat over the bridge 
at Worms,' which they demolished beliind them, and that the 
Red troops that had crossed at Mannheim were forced back 
upon their bridge and were barely able to hold the line of the 
Neckar. The advance of the Red md Army had thus been 
completely checked. 

Although the Red commander-in-chief did not as yet con- 
sider this failure as decisive, he fully realized that nothing could 
now change the unfavorable complection of affairs for the Reds, 
but the corps that had either already crossed the Rhine nwth 
oi Mayence or were in the act of crossing It. But here, likewise, 
nothing of note bad been achieved. The opposing Landwehr 
divisions had, indeed, been forced to retire everywhere in an 
easterly direction, but, according to their instructions, they 
oBeni resistance at every turn and retarded the advance of 
Üie Red IVth and Vth Armies, which only gradually again were 
able to deploy on a broad front on the right bank of the Rhine. 
Thus protracted engagements were fought at Hillscheid (near 
Coblence), at Ger(dstein, at Langenschwalbach, and especially 
on the Lahn near Limburg. AH these fights resulted in the 

' üttfortnnatelT, tbe Reds had ne^ected to constnict ■ bridge head to 
corer tbe bildg« orei the Shine. A strong woifc of that charscter could have 
been built in twentj-four hours >nd would have ensured sa oidei^ retreat 
over the bridge, in the event that soch a movement became necessai;. 
This n^Ject Is explainable onlj by the desire to withdraw as few troops as 
possible from die AjJitiDK line. 
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retiremeot of the Blue Landwehr divisions whenever tttey found 
themselves outflanked by superior hostile forces. On the 
evening of the loth, two corps of the Red IVth Army conäxmted 
two Blue Landwehr divisions at Wiesbaden. On this day, the 
corps of the Vth Anny were as yet unable to gain ground ma- 
terially beyond the Lahn. The leading corps of the nd Reserve 
Anny bad, meanwhile, crossed the bridge at Andernach. 

OPERATIONS OF THE PIONEER ÜHTIL JURE lodi. 

The resumption of tiie advance by the Blues after their pro- 
tracted retreat, made it [dain to anyone that a great blow was 
impending. Everyone on the Blue side realized that he would 
have to put all his energy into his work in order that success 
might be achieved. The pioneers marching with the advance 
guards were likewise animated by this feeling. The map 
showed plainly that the army would have to cross a number <^ 
streams in its advance, the Tauber, Jagst, Kocher, Neckar, and 
Rhine. AU mounted lieutenants of the pioneer companies ac- 
c<Mrdingly accompanied the independent cavalry in order to send 
back early information in regard to the nature of the streams to 
be crossed. Corresponding reports were to be sent back by the 
[doneer officers of the cavalry divisions. The divisional bridge 
trains were assigned to the advance guards and each corps 
bridge train marched direcUy in rear of the leading division of 
its corps.' 

But, for the time being, there was nothing for the pioneers to 
do, not even at the Kocher where strong hostile forces were 
first encountered. The Blue md Army did, indeed, attack the 
enemy here with artillery, but made no attempt to push the 
attack, in order to give the Blue nd Reserve Army time to make 
its enveloping movement. As the bridges over the Kocher later 
oa fell intact into Blue hands upon the retirement of the Reds, 
no task worth mentioning devolved upon the pioneers, and it 
ires possible to hold tiiem in readiness for the problems that 
would, in all probability, arise at tiie Neckar. 

Neither were the pioneers of the Red 1st and Hd Armies 
specially employed in bridge construction. From June 9th on, 
they began to prepare tiie Neckar bridges for demolition and 
on the afternoon of the loth all bridges over that river from 

■ U WH ia^BBitde to usiga man than ■ single road to etdi corps. 
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Stuttgart to its mouth were destroyed and all ferries inter- 
rupted. Part of the pioneers of the Red md Army had accom- 
panied the TflriouB corps to the right bank of the Rhine and were 
employed in building several bridges over the Neckar between 
Heidelberg and Mannheim, for the purpose of improving the 
lines ot communications of their corps. Later on they partici- 
pated in the demolition of the Neckar bridges. 

The nse made of the pioneers of the Red IVth and Vth Armies, 
subsequent to the crossing of the Rhine, needs closer investiga- 
tion. 

At Andernach, where Üie Rhine is about 400 m. wide,' three 
corps and two divisional bridge trains had been required for the 
bridge. The latter appeared to be very much endangered on 
account of the proximity of the fortress of Coblence. If a large 
number of heavy Rhine baizes or rafts were simultaneously 
released at the fortress, it was confidently to be expected that 
they would float down on the broad and swift stream as far as 
Andernach and would become exceedingly dangerous to the 
bridge. To frustrate any such enterprise required the establish- 
ment of an extensive river guard service, and two divisional 
bridge trains were accordingly detailed for this duty. This 
guard service began as far up stream as Engers; a fl^ng bridge 
was buut at Neuwied of boats found in that locality, which, it was 
believed, would render good service in pickmg up floating 
objects; and guns were posted near the various guard detach- 
ments for the purpose of sinking vessels floated down stream. 
— As two additional divisional bridge trains had to remain at the 
bridge as a reserve for protecting and repairing it, a total of six 
divisional and three corps bridge trains were required at Ander- 
nach; in fine, all the bridge trains of the three corps belon^ng 
to the Red Vth Army. As the bridge was in constant use from 
early morning of the 8th imtil the evening of the nth, it was 
impossible to release a part of the trains by replacing some of 
the service bridge equipage in the bridge with improvised ma- 
terial, for any extensive work of that character would have inter- 
rupted the passage of troops.— It was not until the Red lid 
Reserve Army, which followed upon the heels of the Vth Army, 
arrived at the bridge, that two divisional bridge trains could be 
sent after the line corps that had meanwhile advanced, keeping 
lEstinuted. 
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two bridge trains of the Reserve Army in tiieir stead as a reserve 
at the bridge. 

For the ferry and bridge work executed during the night 
from the 8th to the 9th of June at Andernach, all the pioneers of 
the three corps of the Red Vth Army were employed. It is 
assumed üiat these comprised mne companies. Two com- 
panies, reinforced by a provisional company formed (tf disabled 
infantrjrmen belonging to the XXVth Corps, remained at the 
completed bridge, and one was charged with guarding the 
diannel above the bridge. Hence, each corps had (mly two 
I^oneer companies left, which, wifli exception of those that needed 
rest, at once rejoined their divisions during the advance. Their 
first duty consisted of providing a tempmary substitute for the 
absent service bridge equipage. All commanders of pioneer 
companies were therefore ordered to requisition boards, rope, 
hasps, spikes, etc., in Üie larger villages passed by the column 
and to cany this along cm wagons so that at least a small amount 
of bridge material mi^t be available. It was extremely probable 
that a considerable demand for such material mig^t arise on 
the Lahn. As a matter of fact an action was fott^t there at 
limburg and Dietz by three Red corps against three Blue 
Landwehr divisions, in which, however, the latter did not await 
the decision but retired as their mission required. The narrow 
valley of the Lahn, all bridges over which had been destroyed, 
was occupied by well concealed Blue detachments distributed 
over a wide front. The attack of the troops advancing frontally 
over Qie river had to be made in face of their fire. The weakness 
of the attached pioneer force threw the Red infantry practically 
on its own resources. But good use was made of the hasty 
brit^es constructed by the pioneers at the last halt and carried 
along on wagons. 

The Rhine bridges at Bacharach and Oberwesel required a 
corresponding number of pioneers and bridge trains. But as 
the river was narrower at these places than at Andernach, it was 
practicable to have one or two divisional bridge trains follow 
each corps. 

DEVELOPMENTS ON JUNE ittb. 

The dedsioQ was brought about on June nth. The Red Ist 

and Ud Armies, as well as parts of their md Army had in- 
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trenched tiiemselTes behind the Neckar on a line about loo km. 
long and extending from the Hohenasperg, south of Beslgheim 
to the mouth of the Neckar at Mannheim. In this position, 
with the Neckar immediately in front of it at most places, they 
hoped to ward off the Blue attacks until the anxiously awaited 
action of the Red IVth and Vth Annies, which were crossing 
the Rhine norüi of Mayence, could make itself felt. The Reds 
were fully aware of the envelopment of their li^t flank by strong 
Blue forces, but against these they eiqwcted to throw three 
corps of Üie 1st Reserve Army, which they had hurriedly with- 
drawn for the purpose from the troops Investing Strassburg and 
irtiose punctual arrival they confidently expected. This expec- 
tation was not fulfilled. It was not even necessary for the Blues 
to launch their entire lid Reserve Army (6 corps) to delay the 
Red 1st Army and to envelop it completely. It was, accordingly, 
decisively defeated on the nth and either dispersed or captured 
on the I2Ü1. 

The successes of the Blue left wing were not as yet distinctly 
felt in the Blue Hid and lid Armies. These were engaged in a 
stubborn fi^t on the iiüi for possession of the line of the 
Neckar, which by the afternoon of the nth had resulted in 
favor of the Blues at a few places only. 

The Blue commander-in-chief was particularly anxious to gain 
a success on his own li^t wing, to cross the Neckar there and, 
by a vigorous advance, to force the enemy away from his bridges 
at Mannheim and Speier. Along the lower Neckar, the oppo^ng 
forces were for the time being equal, but the morale of the Red 
troops had suffered somewhat in the rear guard actions of the 
preceding days. In order to accomplish the passage of the 
Neckar, the Blue Hd and IVth Cups were ordered to make a 
surprise attack on the hostile force guarding that river and the 
1st and nid Corps were to make a forced ovssing. As the Blues 
confidently expected to achieve a success, wUch was to be still 
further guaranteed by bringing up parts of the md Reserve 
Army, pfeparatims were made at once to throw two cavalry 
di^sions promptly across the Rhine north of Mannheim, in the 
event that it should become necessary to operate against flank 
and rear of the hostOe troops that were possibly still retiring 
across the Rhine bridge at Mannheim. For the same reason, 
the Blue md Reserve Am^ contemplated throwing a bridge 
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across the Rhine norfli of Worms at Rhem-Dürkhelni, and 
accordingly concentrated its bridge trains early at Biblis. 

The intentions of the Blue commander-in-chief were com- 
pletely carried out on the Blue li^t wing on June nth. Even 
thou^ the attempt made by the Blue lid Coips during the early 
morning hours of ttie nth to cross the Neckar had failed, that 
of the IVth Corps succeeded completely. The 1st and md 
Corps likewise managed to cross the Neckar under cover of a 
very heavy artillery bombardment. At 3 P.M., Bfannheim was 
lost by the Reds and with it the Rhine bridge there, over which 
but few troops had been able to escape.* Most of the Red 
troops were forced to retire in a southerly direction in OTder to 
reach the bridge at Speier. 

Thus the center of the Red position had also become unten- 
able. During the afternoon, the Reds retired all along the line. 
Evening foimd the opponents confronting each other, rather 
exhausted, some 30 km. west of the Neckar; a catastrophe' on 
ttie i3th had become unavoidable. 

OPERATIONS OF THE PIONEERS ON JUNE nth. 

The Blue pioneers eqwcted to find a lot of work to do at the 
Neckar, and in this they were not deceived. To enable the 
pioneers attached to divisions to bridge the Neckar, which was 
from 60 to 90 m. wide, the divisional bridge trains in many 
of the corps had been reinforced temporarily by parts of the 
c(»pB bridge trains. Everywhere arrangements had been made 
to have the pioneers and bridge trains march well forward in 
the columns. 

The pioneers of the lid Reserve Army were the first to be 
called upon to do bridge work. They had arrived with four 
corps on the evening of Uie loth at the Neckar at and south of 
Stuttgart. Without encountering any special difficulties, they 
constructed numerous bridges over the Neckar in this locality 
during Uie night to replace the demoUshed ones. 

The pioneers of the Blue lid and lUd Armies had a more 

1 ünf OTtimatelj, aa at Worms, äie Reds had ne^ected to constnict a bridge 
head to cover the bridge over the Rhine. A Btrong work of that character 
cotild have bees built in twenty-four houn and would have ensuied an 
orderlr retreat over äie bridge, ia the event that such a morement became 
neceasarr. This neglect is explainable only by äie deoire to wididraw «b 
few troops as possible from the fluting line. 
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difficult task OD the Neckar front.' Here ttie Blues were cod- 
fronted by strong hostile positions and bad to cross the river in 
face of their fire. Ttüs could be accomplished with the co- 
operation of superior artillery and infantry only. But Üiis 
coöperatioQ did not suffice-. Small detachments were, to be 
sure, thrown across with similar means as at the Lahn and these 
made a lodgment directly on the hostile bank, but a decisive 
result was not gained. At the mouths of the Kocher and the 
Jagst, however, which had been utilized for constructing hasty 
bridges out of service equipage, the Blues managed, under cover 
<rf a vigorous fire, to bridge the Neckar with two foot bridges 
toward noon, over which their Infantry could quickly pass to the 
left bank of the river. This infanti; advanced into positions 
fulfilling the functions of a bridge head, and toward i P.M., two 
bridges suitable for all arms were completed behind them over 
the Neckar. 

During the afternoon, the Reds began to feel the effect of 
events that had taken place on the flanks. These events, as 
already stated, caused the Reds to evacuate the line of the 
Neckar and to retire to the Rhine. This gave the Blue pioneers 
the opportunity to bridge the Neckar at many points thereby 
enabling the Blue corps to regain close touch with the Reds. 

The complete success of the Blues was a foregone conclusion 
and it could be confidently antic^ated that within the next few 
days the Rhine would have to be bridged. But for this all the 
bridge trains would have to be made available, if practicable. 
Accordingly one pioneer company (rf each corps was left at the 
Neckar to replace the ponton bridges quickly with Improvised 
bridges — preferably built alongside Üie ones demolished. In 
addition, one platoon of pioneers had to be left behind for each 
bridge train built Into a bridge, to operate the bridge during the 
passage of troops and to bring the train up later on after the 
bridge had been broken off. Speaking generally, therefore, 
each of the advancing Blue divisions was accompanied by only 
two platoons of pioneers. 

The operations of the pioneers with the Blue 1st Army are 
particularly interesting. 

' The NeckJLT is from 60 to 80 m. wide in this locality and was ereiTfriiere 
nnfordable daring June. 
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The Attmpl rf the lid Corp» to Croaa at Htraehhom, 
(See Fig. 39-) 

While die 4^1 Division was to oppose the enemy on ilie 21th 
at Eberbach (6 km. nortii of Hlnchhoni), the 3d Division had 
been ordered to gain the left bank of the Neckar at Hirschhorn 
during the morning hours of the nth, and to construct a bridge 
there for the use of the nd Army Corps. As the ri£^t bank was 
dense^ wooded, it was scarcely possible to support tiie crossing 
with artillery, Üie timber on the very steep bluffs making it 
even dMcult for infantry to bring fire to bear in support <^ the 
operation. But, on the other hand, ttie left bank opposite 
Hlrschhora was known to be but veaUy occupied by the Reds.' 
As a matter (rf fact, the Red IXth Corps had only one support here 
(at a), which had pushed a few ou^uards forward on the narrow 
peninsula. 

The Blues decided to surprise the hostile troops occup^ng ttie 
river, at daybreak on the nth. 

One advance guard of the 3d Division (i regiment of infantry 
and I battalion of field artillery) had already been brou^t 
forward to Kortelshütte, on the evening vS the loth. The 
artillery went into position there at once, facing in the direction 
of Krauteis Hill, though well knowing that It would not be able 
to produce any special effect. Two pioneer companies, re- 
inforced by two companies of infantry, stood with one divisional 
and one half corps bridge trains on ^ road leading from Ober- 
Hainbrunn to Hirschhorn. It had been ascertained that the 
Neckar was about 70 m. wide at Hirschhorn and that it was 
unfordable. 

During the ni^t strong bodies of covering troops moved for- 
ward toward Hirschhorn. The pontons were unloaded at a 
point 800 m. from the river, carried forward from there and 
by I A.M. were deposited In the streets of the village and at the 
railroad station. The first echelon of troops to be thrown across 
was posted behind them. 

But the Reds had not been inactive. The narrowness of the 
stream had enabled them to throw a patrol across the river, and 
this patrol discovered the whole operation. As soon as its 
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report of tlie eaterprise was receiTed at Red headquarters, two 
battalions were at once placed in march from Moosbiunn toward 
tiie crossing point. When the Blues at 3 150 A^. on the nth 



(1:100000) 

began to feny troops across, the latter were received by such 
a hot are that, although the first echelon was able to gain a 
footing on the peninsula, any further ferrying was impossible. 
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By dint of great exertions and wiüi considerable losses, parts ci 
the bridge equipage were brought under cover in the streets of 
HirBchhom, but most of it was lost when the Red artilleiy 
opened fire from Moosbrunn on the village as soon as it was 
broad daylight. The crossing attempted by the lid Corps had 
failed, mainly because it was undertaken in an exceedingly 
unfavorable locality in face of strong hostile forces, and because 
it had not only no artillery support whatever, but its supporting 
infenti; troops had not been able to make an effective use of 
their weapons in the wooded terrain. But it does not follow 
that the attempt was a blunder. It simply did not have luck at 
the decisive moment But one may again draw the lesson from 
Ulis abortive attempt that surprise crossings over streams as 
narrow as the Neckar at this point, are very difficult to conceal. 
The noise of the preparations is too easily carried across to the 
other bank and, in addition, it is usually not difficult for the 
defender to push patrols across and to get information. 

The Croaatng <jf the IVih Corps at Darabtrg. (See FJg. 39.) 

Like the lid Cmps, the IVth Corps had originally planned to 
get into possessitm of the left bank of Uie Neckar by surpriüng 
the defenders, and to make extensive preparaüons for the 
purpose. When, however, on the evening of the loth, a pioneer 
officer from Darsberg reconnoitered across the river and re- 
ported that according to the apparently reliable statement of 
a wood chopper, Neckarhäuserhof and Waldschwimmersbach 
(5 km. south of Neckarhfiuserhof) were free of the enemy and 
that he himself had not encountered an enemy either on the 
river bank nor in Mückenloch, it was decided to take advantage 
of this favorable opportunity and to cross the Neckar at night 
with as much speed as possible. The opponent obviously did 
not anticipate that a crossing would be attempted on this difficult, 
scarcely passable terrain, and had, no doubt under the impres- 
sion produced by the many discouraging events of the past few 
days, even neglected to post any outguards. — The direct descent 
from Darsberg to the river, as a matter of fact, offered great 
difficulties, but it was necessary in this case to select terrain 
difficult to traverse, in order to make sure that the enemy would 
not be encountered. The bridge wagons could advance only a 
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few hundred meters souÜiward from Darsberg; then began a 
steepi narrow descent Every sin^e piece of bridge matfiriel 
bad to be carried to the river from here; but the division com- 
mander, who was present, ^dly placed a whole battalion of 
infantiy at the disposal of tbe commander of the pioneer com- 
pany, asUng only that the Utter provide him quickly wlUi a 
reliable bridge over the Neckar. Eveiytbing thus went forward 
to the river without delay and wittiout further preparations at 
the bank, which had been intentionally omitted so as not to 
attract Oie attention of hostile patrols tiiat mig^t accidentalty 
be in the vicinity. The pontons arriving first were at once 
employed in ferrying covering troops across. Additional cover- 
ing troops followed, and as the impression continued to p^vail 
that the operation had not been discovered, work was started 
tm the bridge, which was completed at 4 A.M. Nothing now 
stood in the way of the crossing of the leading division, urtiicb 
approached along the road leading to Neckar — Steinach. The 
other division of the corps, which, at nightfall, bad been in- 
structed to make a demonstration below Heidelberg so as to 
attract the enemy's attention to that point, likewise used this 
bridge. The action of the IVtti Corps on the left bank of the 
Neckar had a decisive effect in making the situation of the Blues 
favorable on their ri|^t wing. 

The Croating of the Blut lai andllld Corps oeer the Lower Neckor, 

As already stated, the Blue 1st and md Corps were, for the 
time being, unable to gain ground on Uie moming of tlie nth, 
as they were opposed by a considerable force of Reds posted 
on the left bank of the Neckar between Mannheim and Laden- 
burg. But when two corps of the md Reserve Army took a 
band in the fight with their artillery, the hostile resistance in 
tills locality was broken down. The Reds retired toward their 
ponton bridge at Mannheim and toward the sooth. The Blue 
pioneers, which had been held in readiness until now, at once 
advanced to the river with their bridge trains and, after throwii^; 
a few covering troops across, began to construct the necessary 
bridges. Between 2 and 3 P.M., three bridges had been com- 
pleted between Heidelberg and Mannheim. 
13 
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Crouln^ made hy Ott Blut* ooer the Mtlnt north of Mannheim. 
(See Fig. 40.) 

The Commander of the Blue IHd Reserve Army believed that 
if Üie Blues were to make the most of the successes they had 
gained, they would have to cross the Rhine at an early moment 
and that the first few hours immediately succeeding the dis- 
orderly passage of the floating bridge at Worms by the Reds, 
were better suited than any others for crossing. He accordingly 
directed the güi Cavalry Division to cross the Rhine during the 
night lo/ii June at Rhein-DIirkheim. As the six pitmeer 
platoons and the six divisi(»ial bridge trains oi the three corps 
were concentrated at Biblis,' it would have been a mistake not 
to utilize them in the crosstng of the cavalry division. The 
result was that on the morning (tf the nth, the 9Ü1 Cavalry 
Division, including its artillery, was in position on the left bank 
of the Rhine, ready to take a hand in the fight then raging wiüi 
Red forces at Worms. 

The success of the 9th Cavalry Division prompted the wish to 
gain the left bank of the Rhine with infantry also and to select 
for that purpose the same point at which the cavalry dirision 
had crossed successfully. The success of this operation like- 
wise depended entirely upon Üxe rapidity witti lAich it was 
executed. The 22d Reserve Division accordingly moved rapidly 
to Nordhelm and began to ferry troops across to Rhein-DQrk- 
heim with the pontons of Üie six divisional bridge trains. As 
soon as enough troops had been ferried across, a bridge was 
to be built. As the bridge equipage of the Reserve Army did 
not suffice for tiüs, the Rhine being some 300 m. wide at this 
point, the comnumder of the md Reserve Army requested the 
commander of the 1st Army to furnish him additional pioneers 
and bridge trains. But for the present no bridge was con- 
structed. The otti Cavalry Division reported that a str<mg 
hostile ccAumn (a division) was approaching from the northwest, 
apparentiy from the line of investment of Mayence. If attacked 

' One platoon of pioneers had remained with each Reserve dirision. 
The Reserve corps employed here had for the time being otHj two Reserve 
pioneer companies and two Reserve divisional bridge trains. This tamaof- 
tlon la made, contrary to äie description of General von Falkenhausen, so as 
to illustrate what jrfoneers will have to do in a situation like that existing here, 
when they have only a meagre supply of bridge equipage availaUe. 
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by this superior force, the troops already thrown across to 
Rhein-DÜrkheim would be placed in a very critical situatioii. 
But, as they were strong enough to hold the western edge of 
Rhein-DUrkheim even against attacks nutde by a superior force, 
the conunander of the 22d Reserve Division decided to dis- 
continue throwing troops across for the present, and to place 



(i:aoo ooo) 

his remaining troops, especially his artillery, in such a position 
as to enable them to support the troops on the opposite bank. 
The pioneers, though very tired, crossed to the left bank of the 
Rhine, assisted the infantiy tbere in preparing Rhein-DIirUieini 
for defense, and, at the same time, made arrangements for 
installing a flying bridge* to improve the Communications 
' This iB « dapartore from General von Falksohaitaen's description. 
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between the two banks. The Reds did not attack Rhein- 
DUrkheim. 

Deoelopment» on June 11th north qf Mayence, 
On the evening of the loth, those parts of the Red IVth Army 
ttiat had already crossed the Rhine, confronted two Blue Land- 
wehr divisioos in advance of Wiesbaden. The latter had been re- 
inforced from Mayence and appeared to be willing to await the 
Red attack in their well Intrenched position. But, as a matter 
of fact, they evaded the decisive attack on the nth and retired 
on Frankfurt, where they again faced to the front behind flie 
Nidda. The Reds followed. 

The three other Landwehr Divisions which were still stationed 
on the Lolin at Kirbeig on the loth, likewise did not wait to be 
attacked by such parts of the Red Vth Army as were already 
up, but retired eastward drawing the Reds after them. In the 
evening, these two forces confronted each other about Bad 
Nauheim. 

Neither the Blue nor the Red pioneers found much employ- 
ment in surmounting streams on this day. 

DEVELOPUEHTS ON JUNE latb. 

AU that was necessary south of tiie Main on June i3th, was to 
pluck the fruit that had ripened on the day before. The Reds 
realized their hopeless predicament and attempted by a night 
march to reach the bridges over the Rhine at Speier and Leimera- 
heim, before the Blues. But their retirement was soon dis- 
covered by the Blues, who did everything In their power to force 
them away from these crossings. In spite of desperate Red 
resistance, both bridges fell into the liands of Uie Blues, and in 
the course of the day the Red 1st, lid, and parts of the md Army 
had to lay down their aims before Germersheim. A victory 
that exceeded all expectations had been won. It, moreover, 
caused the Red forces north of .the Main to face about promptly 
and to nuke strenuous efforts to regain ttie left bank of the Rhine 
by means of the bridges they had built. 

For following up üieir success still further, the Blues had five 
perfectly good bridges available over the Rhine between Mayence 
and Strassburg, and a sixüi was to be built at Mannheim on 
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the lath by the md Reserve Army. For this work there were 
available, for the present, only 4 Reserve divisional bridge 
trains, which were still opposite Rhein-Dilrkheim; the equip- 
ment <rf two Reserve divisional bridge trains was used as a 
flying bridge to keep open the communication with that village. 
Considering the small amount of bridge equipage available, 
the pioneers of Uie Hid Reserve Army would scarcely have been 
able to complete the bridge at Mannheim by the morning of the 
ijtfa as ordered, had they not found a good deal of Red bridge 
matiriel at Mannheim, which had been used in a bridge that 
the Reds had buüt liiere, and which Uiey had not succeeded 
in destroying altogether. NevertheleBS, Uie construction of the 
bridge consumed twelve hours, although Infantry had been 
detailed to assist in the work. 

SKETCH OF SUBSEQUENT OPERATIONS. 
June 13th was a day of rest for the exhausted Blue troops 
south of the Main. But the lUd Reserve Army made the 
necessary preparatioiis via Mannheim (and the flying bridge 
at Rhein-Dilrkheim), for the resumption of the operations. 
These were to consist of an advance in a northwesterly direction 
against Uie flank of ttie Red Armies retreating north of Mayence, 
thereby forcing them either to cross to neutral territory or to 
expose themselves with Metz and Diedenhofen in their rear, to 
a similar disaster as that which overtook the Red armies souüi 
of the Main at Germersheim. 
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THE DEFENSE OF THE LOWER ODEIL 

(A Study.) 
(See Mftps 3 and 4 and any General Map of NorUi Germany.) 

THE TSBKAIN. 

As sketched on Map 3, the lower Oder flows from Freienwalde 
via Angermünde and Ober-Ücher late, throned the valley of 
the tTcker into the Kleine Haff. The river is generally about 
400 m. vide, and below T(ngelow from 500 to 600 m. wide. 
The velocity of its current varies from i to 1.5 m. Preozlau and 
Pasewalk lie on the li^t bank, ÜckermÜnde on the left bank, 
and Torgelow on both banks of the Oder. The only hi^wny 
bridges over fiie stream nortii of Unter tTcker Lake are located 
at Preozlau, Pasewalk, and Toigelow. One railway bridge 
spans the river west of GSritz; all other railroads cross the 
river over some liighway bridge. There Is a flying bridge at 
ÜckermÜnde and boat ferries are operated at Nieden and liepe. 
The marshy meadows, etc., that extend along the Oder are 
passable for deployed infantry, but not for bodies of troops in 
close order, nor for horses and carriages, which must confine 
themselves to roads. East of Belling and east of the line 
Bandelow — Ellingen there are, however, extensive swamps fliat 
are impassable except for single pedestrians. 

UflTUL SITUATION. 

Blue Armies, in friendly country, are concentrating toward 
Qie end of May, east of the Oder <hi the line Greifenhagen — 
Reppen. 

Red Annies, to all appearances approximately 15 army corps 
and 4 cavalry divisions, are advancing against the Blue line. 
According to reports received from air scouts, the infantry of the 
Red corps reached the approximate line Güstrow — Havelberg on 
die afternoon of May aist, and a strong force of hostile cavalry 
arrived at Treptow on the Trebel and at Neu Brandenburg. 

The rst and 3d Landwehr Divisions (see table oi orgoniza- 
180 
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tioD)' assembled at Pasewalk and conmiaiuled by Üie seniw 
division commander ue to cover the Blue ri£^t flank and to 
prevent the Reds from crossing the Oder from Prenzlau inclu- 
sive, to the Haff. Highway and railroad bridges are to be 
destroyed, if necessary. The line entrusted to these two 
divisions is prolonged toward the south by advanced detach- 
ments of the Blue Aimy. An attack from the Baltic and a 
hostile advance by Usedom and Wollin are not to be anticipated. 
Blue cavalry (2 escadrons from each division) is at Strassburg 
and is reconnoitering toward the west. Contact has been 
gained with hostile cavalry patrols only. The bridges and flying 
ferries over the Oder are already guarded by small Landsturm 
formations (one platoon of infantry and a few troopers at each). 
On the afternoon of May 3ist, üie commanding general 
> a. Landwehr DMsioii. i. Landwehr Diviilon. 

4. L. Lif. Brig. 3. L. Inf. Brig. 1. L. Inf. Brig. i. L. Inf. Brig. 

7. L. Inf. Reft 5. L. Inf. R^L 3. L. Inf. Regt i. L. Inf. Regt 

8. L. Tat. Regt 6. L. Inf. Regt 4. L. Inf. Regt a. L. Inf. Regt 

3. I» Dragoon Regt i. L. Dragoon Regt 

3. L. P. A. Regt I. L. F. A. Regt 

ILBo. LBn. ILBn. LBn. 

ill ill ill l|l ill ill ill ill 

Light Anmnnltian Colnnin U^t Ammonltlon Cohunn 

L. Amb. Co. 3. L. Roueer Co. L. Amb. Co. t. L. Pioneer Co. 



Attadied Troops: 
I. and 3. Reeerre Machine Gnn CompanloB 
I. Reserve Dhrisional Bridge Train 

Seaicbllght Section (with 300 flare projectors and ammunition) 
Reserre DiTialonal Telegraph Section 
Aero Squadron 

Four detachments of Landatmrn bfantiy (i platoon and a few 
troopers at eadi of the toidges and at the S^ng bridge). 
Note; The organization of the Landwdir Dirialon has been arbitrarily 
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(commander of tiie ist Landwehr Inf antry DiTision) at Pasewalk, 
is oriented in regard to the situation and his missioa. He 
therefore directs that the general staff officer assigned to him 
and tlie senior pioneer officer report to him at 6 P.M., for fiie 
purpose of rendering a combined report as to the defense at the 
Oder; that tiie commanders of the two divisions, the com- 
manders of the two pioneer companies, and the commander of 
the diTision telegraph section report to him at 7 P.M., and tliat 
(ffders will be issued at 8 P.M. 

What will be the estimate of the situation upon which tiie two 
first-named Mficers will base their report? 

ESTIMATE OF THE SITUATION. 
The Terrain. 
Neidier of the two officers is familiar witii tiie terrain in 
question. But from the Oder bridge at Pasewalk ttiey have 
gained an idea of the tremendous size <rf the stream. In addi- 
tion, by maWng inquiries of a water works official, they tiave 
verified die presence of all Üie other bridges and ferries shown 
on Üie map and have been informed through previous reports 
sent in by tiie cavalry to urtiat extent tiie marshy meadows and 
tiie swamps along tiie Oder are passable. Beyond this, tiiey 
will have to endeavor to judge tiie terrain by the map.' 

1 It Is obTlons äict HUB vill g^re riM to mistakes that can only be rectifled 
by local rMonaalsBance. NevorOielesa, a flioroug^ stud; of the map is 
requisite in order to obtain as quicklj as poasible the necessai; information 
on irtiich to base the order, which is to b« Issued on the list 

In making tfadr estimate, however, diese two cdBcers shonld not confine 
diemseWes to matters that die unninander will have to put in the order. 
Thtj should, on the contraiy, also place themsetres into the position of 
subordinate leaders, in order to get a clear conception of the whole situation 
from ereiy angle and to enable die commander — as is imSToidable in the 
present cose, to prescribe even details to subordinate leaders if their orders 
do not absolutely assure success. 

The {ffelimlnory work Includes, In the first place an estimate as to a 
BultaUe distribution of die troops along the stretch of rtrer to be pcvtected. 
The best way to do this, is to note the dlistrlbntlon of troops and other measures 
dliecdy on die map. (See Uap 3.) Such notatlona, however, are not de- 
signed to restrict die subordinate leaders In details, but are simply to give 
the commander a general idea ol die conception the reporting officers have 
of die solution of die problem and to enable him to express his own views at 
the subsequent discussiim irith his subordinate commanders and to take 
prtqier measures for die reconnaissance that has still to be made of the 
whde river line. 
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The terrain to be protected along the line of the Oder msy be 
directly divided into three sectors: 

Ist Sector: Extending from the Haff to Bauerort (5 km. north 
of Pasewalk), inclusive; 

nd Sector: Extending from Bauerort, exclusive, to GSritz, 
inclusive ; 

md Sector: Extending from Göritz, exclusive, to Untei>Ücker 
Lake. 

The Ist Sector is about 27 km. long and extensive woods 
cover both banks. Those on ttie left bank are traversed by 
numerous roads and logging paths and would, without doubt, 
attotd tiie enemy conqdete concealment in approaching the 
river. 

A narrow strip of meadow~in many places shown as marshy 
on the map, separates Oie woods from the river, except in the 
Dortti, where it broadens out into a wide swamp. In the latter 
locally, where the Oder is some 600 m. wide, artillery positions 
can be found only a considerable distance away from ttie river. 
Along the remainder of the sector, however, hostile artillery 
can go into position at tiie edge of the woods only — thou^ it can 
get there without exposing itself and can support a crossing 
undertaken in that locality. 

In the nMthemmost 5 km. of the lid Sector, both banks of 
the Oder are bordered by marshy meadows, which make it 
extremely unlikely Üiat a crossing will be attempted there. 
This practically impassable terrain is joined In äie south by a 
stretch some 10 km. long, which extends as far as Nieden and 
appears- to be particularly vulnerable. Although many narrow, 
marshy meadows extend along the banks here also, a great 
force of artillery could easily be deployed on the long ridge that 
runs parallel to the river on tiie left bank. 

It is not likely that the valley from Nechlin to the line 
GSritz — ^Bandelow (4 km.), will be used for enterprises of any 
magnitude. But a demonstration may be antic^ted in the 
narrow valley between Bandelow and Göritz. 

The md Sector is about g km. long, and its entire northern 
portion is unsuited to extensive hostile enterprises. The marshy 
meadows, lakes and arroyos would, undoubtedly, make them 
extremely difficult. Prenzlau itself, however, is a possible cross- 
ing p<nnt, but even there nothing but secondary operations need 
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be anticipated, if the eastern shore of ttie Unter-ttcker Lake, 
which by no meana precludes hostile operations, is lovper^ 
guarded by the Blue army prolon^^ng the line of the Landwehr 
dlTisions. Whether this has been done should be pron^y 
ascertained. 

Probahh Irttentlant cf the Enemy, 
U the Reds continue their advance and if, as may be assumed, 
they have adequate information of tiie Blues, they will, un- 
doubtedly, move the bulk of their force directly against the Blue 
armies now in tiie process of assembling. But this does not 
preclude that hostile forces, superior to Üie two Landwehr 
divisions, may attempt to advance north of Hit Ünter-Ücker 
Lake. Should this occur, the Landwehr divisions, thrown on 
their own resources, would have to accomplish a prodigious task. 
If the stream is inadequately guarded, the simplest thing for 
the Reds to do would be to force a crossing in the neighborhood 
of Papendoif — Nechlin, under cover of strong artillery, if pme- 
tlcable, that of several corps, including heavy artillery. A 
crossing at this point would, likewise, no doubt, fit well into the 
strategical plan of the Reds, as it leads quickly to the right fiank 
of the enemy. The effect produced by the hostile artillery may 
be so overwhelming that tiie Blue artillery will not be able to 
open up at all, and tiiat It will even seem peifectiy hopeless to 
launch the Blue reserves against any Red troops that may 
possibly have been titrown across the river. 

But if the Reds find so many Blue troops in good positions and 
their measures for defense so excellent as to make a crossing 
south of Pasewalk too risky, it may be expected that they will 
attenqit to cross elsewhere. 

The terrain at Prenzlau would be the first to merit considera- 
tion. A crossing there would be particularly effective strateg- 
ically, as tiie Reds could then penetrate between the Landwehr 
divisions and the rest of tiie Blue army, thereby, In all prob- 
ability, obliging all the Blue troops north of the crossing point 
to beat a hasty retreat But the local conditions at Prenzlau 
itself and north thereof are entirely too imfavorable. Lake 
Blindo and the Unter-Ücker Lake restrict the terrain consider- 
ably and Prenzlau itself is by no means a desirable crossing 
point Nevertheless, demonstrations and secondary operations 
may well be expected tiiere. 
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The next best locaüQr for a crossing would appcai to be Uie 

1st Sector, particularly Äe stretch Toigelow^-Bauerort 

That the enemy mif^t attempt to cross here, at least with his 
cavalry, is by no means beyond the bounds of possibility. 

The most difficult task that the Landwehr divisions would 
have to face would be if a greatly supeiicff enemy attempted to 
cross simultaneously at a number of points. But the Blues must 
be properly prepared against such a contingency. It should 
be remembered, liowever, that in view of the occupation of the 
light bank of Üxe river, ttie enemy would need the bridge trains 
of three or four corps in order to cross the Oder at one point, 
in other words Ümt practically half of the whole Red army would 
have to advance against this part of the Oder, if they actually 
contemplated crossing that river at two points. 

The principal interest of the Blues will, Üierefture, be centered 
on the line Pasewalk — Nieden. But the sector north of Bauert, 
since it is rather vulnerable, must be adequately invtected and 
the other parts of the river line must be so strongly occiqned as 
to frustrate secondary operations there. 

General DhpostUons ef the Bluts, 
The plan considered first contenqlated that small detach- 
ments be pushed toward to the Oder, tiut fhe bulk of the two 
divisions be held in reserve either in one ot in two groups, say 
at Löcknitz (at the eastern edge of tiie map) and at Briissow, 
and that tiie offensive be assumed with it against any hostile 
troops thrown across. But ttiis method of defending the river 
does not appear to be promising, as there is danger that the 
reserve might arrive too late, and, in addition, as there are not 
enough troops available for it. This is particularly true of the 
most vulnerable stretch, tiie center sectt»'. If supp(»ted by 
strong artillery posted on the line Papendorf — Neclilin,a crossing 
attempted in this sector would surely succeed, if the river line 
were but weakly occupied by the Blues. It would be liopeless, 
however, in view of tiie fire of the hostile artillery, even for a 
strong body of Blue infantry to advance against the hostile 
troops Hut have been tlirown across. As a matter of fact, such 
an advance would probably not get much farther than the 
Pasewalk — GSritz chauss^e. This would give the Reds ample 
time to build a bridge over the Oder — a task tiiat will consume 
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from 6 to 8 hours, and they would then have a free hand. Once 
the Reds have gained the ri^t bank with strong forces, the Blue 
lAndwehr divisions would surely not be able to nrnint^ln their 
position long against a superior enemy. 

In the case under consideratioD, such a method of defending 
the liver has very little chance of succeeding. It would not 
effectively bar the lower Oder even for a shrat time only. The 
most that could be expected of it would be that it would delay 
flie enemy's forces for a litüe while. It would be far better 
to occupy a broad front having but litÜe depth along the river 
itself. This would make it possible to frustrate the enemy's 
attempt to cross while his troops are still on the water. But this 
front must be so closely occupied that, if any hostile troops 
should actually get across, they will meet Üie fire of small or large 
bodies of defenders, which will retard their deployment and 
ferry service until the defender's reserves can advance to make 
a counter-attack. 

Whether this or that point should be held more strongly than 
oäiers, will depend upon &e measures taken by the enemy. 
It would, therefore, be a mistake to put the bulk of äie troops 
prematurely into the first line. The commander should, on the 
contrary, detail a strong general reserve (5 bns., ^ escadron, 
and 3 btrs.), ertlich he should, for the present, post in rear of the 
most threatened points, as a general reserve tax the Ist and 
nd Sectors. 

If the troops are disposed in this manner, however, the com- 
manders <^ the different sectors will not be able to hold out 
strong local reserves of their own. But this is not necessary, 
provided the line of resistance at the river, in the sub-sectors 
defended independently by the regiments, is made strong 
enough. 

One proposition still remains to be wei^^ed, viz., trtiether the 
construction of strongly fortified bridge heads having a radius 
of 3 or 4 km., on the left bank of the Oder, in advance of the 
bridges at Pasewalk and Prenzlau, is included in the mission 
of the Blue divisions, or may be considered as a suitable solution 
of äie problem. This proposition was at once rejected. The 
commander-in-chief of the Blue armies apparently does not, 
for the present, seriously consider a Blue advance over tiie lower 
Oder, otiierwise he would, undoubtedly, have ordered such 
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bridge beads to be constructed. Besides, the Landwebr din- 
sions are too veak to assume tbe offensive-^fensive in face of 
a superior enemy. But it does not follow äiat eitlier strong or 
weak forces should not be left for the present on the west bank 
of the Oder. Such troops, however, are to act as a covering 
force, to serve as supports for patrols, and to make the hostile 
reconnaissance more difficult. But, above all else, they are to 
compel the emeny to attack and thereby force him to show his 
hand more or less. 

If the commander shares &ese views, the following distribu- 
tion ot troops should be submitted for his approval: 

Isl Sector: Ha£f— Bauerort, IncliulTe. 

Commander: Commanding General, ist Landwebr Infanti; 
Brigade. 
Troops: 
1. L. Inf. Brigade 
1. L. Drag. Regt (leu 3. Esc.) 
a. L. Drag. Regt (leu 3- Esc.) 
I Btqr. I. L. F. A. Regt 
% I. L. Fio. Co. & Res. EHt. Br. Tt. 

lid Sector: Baoerort, «zdnttre — GMb, indnalTe. 

Comniand«: Commanding General, ad Landwehr DMnm. 
Troopa: 
4. L. Inf. R^t 
3. L. bf. Brigade 

3. Bbg. I. L. Drag. Regt, (lesa i plat) 
3. L. F. A. Regt {leas 4- Bbr-} 
I. & 3. Reserve H. G. Cos. 
Vt I. L. Plo. Co. 
% a. L. PiD. Co. 
Searchlight Section. 

Illd Sector: GSrib, exdnslTe — Prenilau, inclusive. 

Commander: Commanding General, 4th Landwehr Infantry 
Brigade. 



Total: 6 hna., 4 esc, i btiT., 
% Plo. CO., with Br. Tr. 



Total: g bna., >^ < 



Troops: 
m. Bn. 7. L. Inf. Regt 
8. L. Inf. Regt 

3. Esc. a. L. Drag. Regt (less i plat) 

4. Btry. a. L. F. A. Regt 
V^ a. L. Pio. Co. 

General Resent: 



: 4 bus. H < 
V^ Pio. CO. 



No. I. Commander: Commanding General, jd Landwehr Lifantiy 
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■ Total: 3 biu^ % ew^ 3 btn. 



3. L. Inf. Regt 

I. jimt 3. Eac. I. L. Drag. R«gL 
I. L. F. A. Regt (len i. Btiy.) 
Aera Squadron 
Rmstto Dlv. Telegr. Section. 
No. n. Conunandor; Commanding Officer, 7dl Landwehr T nfft;t rj 
Regt 

Troops: 
7. L. Inf. Regt 0«« m. to.) \ ^^ ,, 

1 plat 3. Ebc. a. L. Drag. Regt ) ™ ' "^' '* "^ 

Diapoaitiona in the Sedora. 

Ist Sector. As already stated, it is not exactly probable tlut 
Üie enemy will attempt to cross the river in the Ist Sector for 
Ihe present. But, should he do so, it is more Üian likely that 
he will select the more southerly portion (at Torgelow and south 
thereto as bis crossing point, rather than the wide n<n^era 
reaches of tiie river. The commander of Ihe sector will, tiiere- 
fore, probably divide his sector into two sub-sectors, each held 
by one regiment, and detail the sector reserve from &e northern 
regiment. (See Map 3.) 

The whole situation demands that tiie left bank of the river 
in his sect<»- be held as long as possible. Ückermunde and 
Torgelow, behind v^ch Üie feny and bridge should remain 
intact for tiie present, should each be guarded by two companies, 
and like Etappe stations (see par. 351, Pioneer Field Manual), 
fortified so strongly that they can resist even an attack made 
by a cavalry division reinforced by a few companies of infantry. 
Between these places, small, well intrenched detachments about 
the size of platoons, should remain for the present on tiie left 
bank, say at Jägersteig, west of Gumnitz, in Hammer, and in 
Llepe. Between them, stationary patrols — wiäi communication 
by boat in rear, con occupy tiie left bank and prevent hostile 
reconnaissance. But, above all else, Üie cavalry should remain 
on the left bank, should push detachments forward to the railway 
leading from Pasewalk to tiie northwest, and should be in- 
structed to maintain contact with the enemy and to gain informa- 
tion of his intentions. 

If Üie Reds do not intend to cross in the Ist Sector with a strong 
force of cavalry, but with Üie bulk of their force, and should, 
in consequence, strong hostile infantry moke a vigorous attack 
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against the Blue troops on the left bank of the river, Üie supporting 
points held by them must be evacuated in time and bridges and 
ferries must be destroyed. The troops previously employed on 
Üie left bank will then constitute an additional reserve at the 
disposal of ttie regimental commanders, which they can use to 
reinforce the after all very weak line of resistance on the river 
bank, as soon as the enemy makes a serious effort to cross. 

It goes without saying that the commander-in-chief should 
shift at least his general reserve No. I into the threatened secttw. 

The battalions detailed to hold Ihe line of resistance on the 
right bank can not very well escape covering a broad front. 
They should, in fact, make the enemy's reconnoiterii^ patrols 
believe that &e right bank is held in force, in order to increase 
Üie enemy's natural disinclination to cross north of Pasewalk. 
That the cavalry, ndien it can no longer maintain its position on 
Üie left bank, will likewise be drawn upon to guard the right 
bank (particulariy perhaps in the northern sector) is obvious. 
Whe&er it will be possible to use the Torgelow — ^Cckermiinde 
R. R. tor attitting troops will have to be determined by local 
reconnaissance. 

The attached battery had best be used for immediate defense 
of Ihe river bank. It should be split up into platoons and the 
latter posted in prepared gun pits, preferably at beoids in the 
river in the southern sub-sector, where they can enfilade the 



One platoon of plcmeers is assigned to each sub-sector, the 
di^sional bridge train being assigned to the southern sub- 
sector, where its pontons will augment the means available for 
ferry service. 

The supports and outguards should intrench their positiMis. 
In addition, it would be a good plan to ascertain whether It Is 
feasible to construct abatis along both banks of tiie river on as 
broad a front as possible, particularly at points tiiat appear to 
be vulnerable, and this will depend entirely on local conditions. 
The work (tf constructing such abatis does not in itself ofFer 
excessive difficulties. According to par. 378, Pioneer Field 
Manual, 50-80 men can fell one hectare of timber in 10 hours. 
Hence a company of infantry, provided it has the necessary tools, 
could in a sin^e day no doubt build abatis 10 m. wide and 3 km. 
long — quite a respectable performance. But if it is contem^ated 
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to construct abatis, it is indispensable tiiat suffident tools be 
provided, a task that is the business oi the senior pioneer 
officer, who is attached to &e staff <^ tiie commander. If suffi- 
cient toids can not be procured in Pasewalk, an attempt should 
be made to obtain them by rail from Stettin. 

nd SectOT. The commander of this sector will, no doubt, 
divide it into three snb-sectors, each defended by one regiment, 
and detail one battalion of the regiment holding the right sub- 
sector, as a sector reserve. 

Whereas the protection of ttie ntnrthem sub-sector does not 
offer any difficulties at all, the defense of tiie two southern sub- 
sectors requires considerable tiiought. This is obviously Üie 
most vulnerable part of the whole river line. If the enemy 
should attempt to make a forced crossing here in the daytime, 
he could brii^ such an ovenriielming artillery fire to bear, as 
already stated, that the position of tiie Blue detachments, if 
tiiey are at all exposed at the river, would become untenable. 
The contest between the weak Blue artillery and the superior 
hostile aitiUeiy, is bound to result in a speedy silencing of the 
tartatit and any movements of Blue reserves in the open wittiin 
artillery range will then be impossible. 

The last consideration is particularly worthy of notice. Speak- 
ing generally, it is a cardinal principle of every river defense, 
this one included, to hold strong reserves in readiness in rear, 
(»- to concentrate ttiem at the hostile crossing point, tor the 
purpose of attacking any hostile troops that may have managed 
to get across and of throwing them back upon the river. In Üie 
case under discussion, this would not produce any results. In 
view of the overvAelming Red artillery fire, the Blues could not 
move any large bodies of troops anywhere on the perfectly open 
right bank. Nothing but an extensive use of field intrendunents 
can remedy this state of affairs along this stretch of about lo km. 
Field intrendunents must be used, otheiwise the enemy may, 
perhaps, be able to break dovm the Blue resistance at the river 
in a very few hours and force a crossing. Not only the supports 
and outguards, but platoons and companies farther in rear, 
idiould dig themselves in. Their trenches should be so located 
as to permit fire to be brought to bear, if practicable, on the 
channel itself, but at any rate, on the terrain between the sup- 
ports. (See Map 4.) If the enemy, nevertheless, effects a 
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landing ander cover of his artillery, he should, iriierever he 
turns, encounter new intrenchments ttiat will prevent his further 
advance. He must be compelled to launch an attack with weak 
forces that he can not reinfu'ce except gradually, on a fortified 
position directly in front of him, against which, hemmed in as 
he is on all sides, he can not make any headway in the daytime. 
After ni^tfall, when tiie hostile artiUeiy will no longer be able 
to observe its fire, the reserves brought up from all sides, must 
then throw the enemy back upon the river. 

IF the enemy does not intend to cross in the dayüme under 
cover of tüs aitUleiy, but attempts a surprise crossing at night ca 
at gray of dawn, the comparatively strong occupation of the 
river bank will suffice to frustrate the enterprise while the hostile 
troops are still on the river. Companies that the defender has 
held back in reserve should promptly attack any enemy troops 
that have managed to get across. The machine gun companies 
and one or two batteries should be used in the line of resistance 
on the river bank where they can bring frontal and enfilading fire 
to bear on the channel. The battery held in reserve by the 
commander of the sector can go into previously prepared posi- 
tions at night and can fire upon the roads leading to &e Oder 
from Papendorf, Brietzig and liechlin, in case the enemy is 
known to be moving troops over them. The searchlight section 
should likewise be assigned to the lid Sector, as this is the 
most vulnerable part of ttie irtiole river line. 

Detachments, each consisting of a platoon of infantry and 
some cavalry, should remain tor the present on ttie left bank at 
Pasewalk, Papendorf, Brietzig and Nechlin, and should not 
retire to the right bank unlu hard pressed. The bridges over 
the Oder should reoudu intact for the present. 

In the md Sector, the defender's attention should principally 
be directed upon Prenzlau and its viclni^. One regiment, 
which should intrench its position as was done in the lid 
SectOT, will suffice for the proper protection <^ this sector, an 
additi«ial battalion being detailed as sector reserve. 

The bridge at Prenzlau should not be demolished until specific 
orders to that effect are received. The left bonk should, 
for the present, be held at several points by infantry and 
cavalry. 
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The Central Rtaene and Other Dtapoaltioru. 

The general reserve should, for the time being, be posted in 
Polzow and Zerrenthln, and in Damarow, being transferred, 
if need be, to the sector tiiat is threatened. Its first duty is to 
assist the troops in the lid Sector in preparing that sector for 
defense, and to ia«pare good road communication for itself to 
•11 sectors. — ^Telephone communication should be established 
all along tiie river line, the public lines, augmented by tiie service 
equipment of the Telegraph section and of the troops being 
utilized for this purpose. Public lines should be used to connect 
headquarters <A the Landwehr divisions with headquarters of the 
main Blue army. — The aSro squadron should get Its instructicms 
direct from the commander. Commanders of sectors should 
be directed to organize an efficient scout service in addition to 
tbe patrol service. 

The enemy's main forces are as yet some i30 Itm. from tiie 
Oder, his cavalry masses some 50 fan. No serious attempts to 
cross need, therefore, be anticipated until several days have 
elapsed. At tiie same time, it would be a mistake not to organize 
the defense effectively until danger is imminent. Even the 
crosäng of ttie river by a few hostile cavalry patrols is liighly 
undesirable, and must be prevented. If every unit at <mce moves 
into tiie sector to v^ch it was assigned, it will have ample time 
to become familiar with its task, to construct tiie necessary 
intrenchments and roads, and to get into shape in every respect 
so as to be able to give the enemy a warm recepti<m. 

DKAFTING THE OXDER. 

Zf tiie commander shares tiiese views, the order, which has 
already been tentatively drafted and is consonant with them, can 
be issued. In addition, however, a draft should be made of the 
verbal orders that must be given to the commanders <A sectorsi 
of the picmeers, and of tiie telegraph section. 

The order should read about as follows : 

Tioopa: 

I. btomatkni vi the ensmj, etc, etc 

let Sector. 3. The reinforced i. and a. Landwehr 

(Hall— Bavennt, indndTe.) IHvlBions, under my command, are to 

Commander: Comdg Gen. i. L. prevent the enemj from crosdng the 

Inf. Biig. ODER along the line HAFF— PRENZ- 
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I. L. Inf. Brig. 

I. L. Dn«. Regt (lese 3- Em.) 

3. L. Diag. Regt (Imb 3. Esc) 
I. Btr;. I. L. F. A. Itegt. 

% I. L. Pio. Co. with Ret. 
DiT. Bi. Tt. ft 100 flare 

pro jflCtOTB ft *TnTn. 

Lasdstorm DeL at Ücker- 
stflnde ft kt Torgdow. 

nd Sector. 
(Banerort, exchidve — Ofliitz, 

indtuive.) 
Conunanderi Comdg Gen. s- L. 
Dir. 

4. L.Inf. R«gt. 
3. L. Inf. Brig. 

I. ft a. Reserre H. G. Cos. 
3. Bbc I. L. Drag. Regt (less 

iplat) 
a. I» P. A. Regt (less 4. Btr;). 
H I. L. Plo. Co. 
% 2. L. Ho. Co. 
SeaichUglU Section ft 80 flare 

projectors with amm. 
Landsttmn Dot. at Pasevalk. 
3. L. Amb. Co. 

md Sector. 
(Gflilti, ezclu^Te — Prenzlao, 

inclnsfre.) 
Comiiiaiidei: Comdg Gen. 4. L. 
Inf. Brig, 
m. Bo. 7- 1/- Inf. Regt 
8. h. Inf. Regt 

3. Bsc a. L. Drag. Regt, (less 
ipUt) 

4. Btry a. L. F. A. Regt 

% a. L. Flo. Co., ao flare ^o- 

jectora and amm. 
Landstotm Det at Prenilan. 



General Reserve No. I. 
(in Follow and in Zerrenthin.) 
Commander: Comdg Gen. a. L. 
Inf. Brig. 

3. L. Inf. Regt 

I plat 3 Bsc 1. 1» Drag. Regt. 

I. L. F. A. Regt Gbbs i. Btry.) 

Res. Div. Telegraph Section 

Aero Squadron. 

I. L. Amb. Co. 



LAÜ, inclonre. Snpport can not be 
expected. Onr main army win prolong 
onr line southward. 

3. The troops wiU move Into thdr sectors 
on the rii^t bank of the ODER to- 
morrow morning and wlQ at once 
prepare them f (w defense. Bach fo- 
ment win be held responsible for the 
defense of the sector assigned to it 
and will Btrengthen ilts positian bj 
Intrenching. If file enen^ atteii^tt to 
cn»B, he mnat be repulsed before he 
can reach the right bank. 

4. la the 1st Sector, the left bank of the 
ODER will be held for ttte present 
To this end DCKBRICONDB AND 
TORGELOW will be strongly oca^ed 
and prepared for ddense. Small de- 
tachments will be posted on the left 
bank between Qie two [daces named. 
The left litnk will not be evacuated 
b; fite covering troops except at points 
Where strong hostile forces advance 
against them. The attached cavalry 
will push forward and endeavor to gain 
information from a flank of the move- 
ments of ttie enemy. 

In the nd and md Sectors, small 
covering detachments wiU rnnain for 
the present on the left bank of the 
ODER. 

The general reserve iriU send 3 bna. 
to RoUwitz and a bns. to the TANGER 
BACH BO M to arrive at those points by 
I P.M. to-morrow, to assist in preparing 
the nd Sector for defense. 

The aero squadron wül receive 
special Instructions. 

5. AH bridges and fenies will remain 
intact for fiie present, but will be pro- 
pared tot demolition, In so far as fiiis 
bat not already been done. T&ey wiU 
not be destroyed, if a hostile attack is 
imminent, except upon my express 
order. 

AH the larger communities along the 
ODER have already been instructed to 
colleet on the right bank all the boats 
found in their jurisdicticms. The exe- 
cution <£ this order wSl be supervised 
in each sector. 
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6. Each regiineat will eatabllah tele^ione 
General Reaerre No. IL conuniuiicatloii within Its sub-eectcna 

(in Dunorow.) with Its service telephone equipment; 

Conunander: C. 0. 7. !<. Inf. oflier linea of information will be io- 

Regt stalled hj ate R«s«rTe Diridon Tel»- 

7. L. Inf. Regt (leu IIL Bn.) gnqdi Section ptimuuit to special orders 

I ^L 3. Sic. a. L. Drac. Regt from dils office. 

7. I shall take quarters in Qie Out at 
POLZOW, iriiere officers wül report 
to receiTe orders at 6 P.H. to-morrow. 



SPECIAL UEJ^URBS TO BE TAEBN AT ONCB BT THE 

COHMAKDBR. 

I. Purchase of wire and tods in Stettin; shipment thereof to 
Pasewalk. 

3. Directions to the Imperial P. O. Department and tiie River 
Department at Pasewalk and Prenzlau, as to the use of govern- 
ment telephone lines and equipment in the service cd infcoma- 
tion, according to recommendations therefor suhmitted by the 
commander of the Reserve Division Telegraph Section. — Draft 
of ^ans for establishing telephone lines. 

3. Special arrangements for transmission of information and 
for scout serröe on the left bank of the Oder. 

4. Directions to the commmiities along the stream in regard to 
the collection of boats within their jurisdictionB and the dis- 
continoance of ferr; service. 
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APPENDIX I. 

EXPEDIENTS FOR QUICKL7 CROSSING STREAMS. 

(According to tests mode by Gemian Pioneer Conqwuies.) 

L FOROinO AND SWIHinKG. 

A. Fording. 

If there are no bridges over a stream and oeiäier boats nor 
ferries are available, fading is the simplest way of getting 
across. In war, no troops will be water shy, if necessi^ ft» 
crossing exists. The Pioneer Field Manual gives the uiaTimnm 
practicable depth of water at a ford as i m. for infantry and 1.3 
m. for cavalry. In all probability, infantiy will be able to cross 
even if the water is much deeper. At any rate, reports from the 
colonies, where fading is still the usual method of crossing on 
all expeditions, indicate that troops forded streams with the 
water reaching up to the men's breasts — or a depüi of about 1,2 
m., and even up to their mouth. But a ford where the depth of 
water exceeds i m., always presents some difficulties. Even 
irith a current of medium velod^, men yrho can not swim, 
become nervous when the upper portion of their bodies feels 
the pressure of the current — ^There are quite a few examples on 
record in militaiy history of infantiy crossing a stream mounted 
up behind troopers. Napoleon threw some covering infantry 
across the Beresina in this manner. 

It is usually unnecessary to make any special preparations 
<ff to mark the ford ; all that one needs to do is to follow the 
wagon tracks. H new fords are discovered on rivers of some 
width, a few men, preferably good swimmers who have removed 
tfieir clothing, should be sent ahead to reconnoiter Ihem. The 
limits of such new foris should be plainly indicated by poles, 
ropes fastened to posts, anchored floats, etc. If there are large 
boulders in the water, they should be removed ; if the approaches 
are bad, they diould be repaired. (Par. 39, Pioneer Field 
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It is tmdesinible to have the ntea get äieir clothing wet. If 
there is ample time, the men should be allowed to undress and 
to cany their clothing across on their heads or backs. The 
entire field equipment of an infantrTman can be packed in a 
shelter tent and carried either on the man's head (see Fig. 41) 
or on his back. (See Fig. 43.) The latter method is used Ü 
the ford is shallow. It leaves the man's arms free, which is a 
considerable advantage if the current Is swift. 

When properly instructed, untrained men can undress and 
pack ttie headload, or unpack it and dress in 8 to 10 minutes. 
The back load can be packed more quickly. 



Fig. 41. 
PacUng ttie head load 

Streams are f<mled either on a broad front or, in case tiie fnrd 
is subject to vaiiatioiis in depth, in columns of files or twos, 
between lines of men posted above and below the ford, to break 
ttie current and to save men who lose their footing, respectively. 
If the men close up too much in crossing in column, the force of 
the current will be increased. If streams are fmled with ttie 
aid <^ cables or coupled poles stretched from bank to bank, ttie 
men should cross on the down-stream side of such contrivances. 
If ttie bottom is roc^ or full of sharp stones, the men should wear 
ttieir barrack shoes. 
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The cavalry encounters particular difficulties in fording 
streams, and of all arms Is most often called upon to cross them 
in Üiat manner. In deep 
streams the unevenness of the 
liver bed, soft bottom, steep 
banks, nervousness and help- 
lessness of the horses, the 
weight of the clothing and 
equipment, may be a great 
handicap and seriously en- 
danger both trooper and horse. 
Every ford that is not tiior- 
ou^y known or Üiat appears 
unsafe should, as a general 
rule, be first tested by a good 
swimmer (undressed) to see 
whether the water thereat does 
not exceed Üie mnTimnm prac- 
ticable depth of 1.3 m. The 
direction as well as the limits 
IÄ the ford should be indicated 
by planting lances on the op- 
posite bank, which will assist the troops in keeping the indi- 
cated direction. A stiU better plan consists of posting a few 
men in prolongation of Üie ford on the opposite bank with 
orders to call to the troopers, irtio ride across in single file, 
(see par. 477, Pioneer Field Manual) when they deviate from 
the proper direction. If the water at Üie tatA is more than 1.3 m. 
deep, or if it is shallower but the bottom is soft, fording will be 
very dangerous or even impossible. Arrangements will then 
have to be made to swim across. Whether it is a good plan 
to hitch a lariat to the leading horse so as to enable the following 
trooper to pull it back in case it loses bottom, will have to be 
determined by experiment. In any event, the lariat will have to 
be kept taut at all times, to prevent the horse from becoming 
entant^ed in it. It will frequently be necessary to cut down the 
banks on boUi sides of the river and to corduroy them quickly 
witii rushes, brushwood, etc., to make it easier for the horses to 
enter and to leave the water. Our East-African Colonial troops 
have had a good deal of eq»erience in fording streams. Their 
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Provisional Field Service Regulations recommend that saddle 
animals be pulled across narrow, very swift streams, by means 
of loi^ ropes. These ropes should not, however, be fastened to 
the halter, but around the horse's body, as his bead would oUier- 
wise be drawn under during the process of crossing. 



Flc.43. 

Fording the Weser 

If practicable, arrangements should invariably be made in 
Ihe case of unreliable fords, for safeguarding the troops during 
the passage.' Life-boats and strong cables stretched from 



^€3= 



Fig. 44. 

Coupled poles 

bank to bank below the ford are suitable. Poles lashed to- 
gether by ropes and stretched across the stream in a similar 
manner will float and are an excellent substitute for the cables 
mentioned. (See Fig. 44.) 

' Duiing peace tnaneurers, neutralized bridge wagons of tiie divisloiul 
bridge tnün with the necessary personnel monnted thereon, can b« sent 
along wiäi the larger cavalry patrols that have to cross streams. These 
wagons are sufficiently mobile even off the roads for all practical purposes. 
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6. Swimming. 

The crossing of streams by sinmining, forms an important 
part of the training of our cavalry. The Pioneer Field Manoal 
devotes an entire chapter to the subject. (Pars. 435 and 471- 
476.) Our military literature is likewise replete wiUi sugges- 
tions.' An essay written by Lieutenant Count von Preysing* 
contains many valuable suggestions in regard to the training of 
cavalry in swimming and the practical application of swimming 
in crossing streams. 

It is always difficult to transport the equipment across a stream. 
The horse can not swim with it. lieutenant Preysing suggests 
that if a patrol has to cross a stream, it procure a suitable beam, 
pack the equipment, saddles, etc., in the water-ti^t feed sacks, 




Rtft of caTali7 equipment 

and attach these bundles in pairs to the beam. Like Üie shelter 
tent bundles, Üiese packed feed sacks will float, and the raft 
formed by them and the beam can be towed across the stream 
by a good swimmer. A single trooper can cross in a similar 
manner, if he packs his equipment as indicated and either has 
his horse tow the bundle along as it swims across, or tows it 
himself with a rope after be has gained the oppo^te bank. It is 
desirable, of course, that the horse be trained to swim with the 
stripped saddle.* 

' " Hnitar-Wochenblatt," 1911, p. 1933. 

• « ifüitXr-WocbeabUtt," 1911, p. 436 et eeq. 

■ When TBheritBheT's CaTiby Corps swam across tiie Elbe on September 
t6, 1813, put of his Cossacks swam Uieir boraes across bareback. " Thejr 
bad packed tiieir equipment, arms, saddles, and boot; In small akilUullj 
woven wicker baskets, irtiicta ttie; towed along aooas the rlTsr." " HltteU- 
tmgen fiber Gegenstinde des ArtUlffiie and Geniewesens," igi3i p> 33. 
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The following method of getting saddle, clothing and equip- 
ment across is recommended for small patrols (see Fig. 45) : 

Clothing, saddle pockets, saber boot, mess furniture, and 
rolled overcoat are wrtqiped in the saddle blanket and placed 
in the feed sack. The remaining space is then filled with straw, 
hay, grass, leaves, rushes, or the l&e. 

Two feed sacks packed in tills manner are then fastened 
t(^ether by sticking two lances throu^ the loops on the feed 
sacks. 

The two saddles are laid across the lances and fastened to 
Üiem by the stiirup straps. The carbines are then attached to 
the sides of the saddles parallel to the lances. The rafts thus 
formed are then towed across the stream by a good swimmer. 

Good results were obtained with these rafts In crossing streams 
whose current was slow. In case of swift current, It is advisable 
to lash two such rafts together by means of a few pieces of timber 
or lances^ so as to prevent their capsizing. 

If the cavalry does not employ its service bridge equ^wge, it 
can make use of the same expedients, described below, that are 
used by the infantry. 

We might well ask, when irill infantry ever bave to cross a 
stream by swimming? 

In the first place, patrols may want to cross a stream some 
distance away from the enemy. In such a case, there will 
usually be ample time for the men to undress and to transfer 
their entire equipment, as well as men who can not swim, to 
the opposite bank, rafts being used for the purpose in the absence 
of other contrivances. If there is no need of baste, a small unit 
of such a company may cross in a similar manner. 

Besides, it will often be desirable for patrols and other small 
bodies to withdraw quickly from hostile pursuit during a retreat, 
when neither boats nor ferries are in readiness for transferring 
them across the stream. The individual, soldier will simply 
have to swim in such a case to make good his escape. He iriU, 
without doubt, quickly remove his boots and even his coat, but 
endeavor to carry his arms with him. Aids in crossing in such 
a manner consist either of some substitute for a life preserver, 
or of floats to which the man can cling and to uliich be can 
fasten his weapons and perhaps even a part U his equipment 

Such simple contrivances are still nuoB important lÄen it 
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becomes necessary to cross a stream, even a narrow one, in 
face of the enemy and under his fire. As already stated else- 
wbeie, pontons and hasty bridges are to be utilized when prac- 
ticable, in such a case. But it is questionable whether one will 
be able to utilize these in every case, as it will be exceedingly 
difficult, especially under hostile fire, to cany the pontons and the 
usually rather heavy hasty bridges to the river. It is therefore 
doubtful whether one will be able to depend upon them. It 
would be ideal, indeed, if skirmishers could advance m a broad 
front to the river and each man could swim across fbs stream 
that separates him from the enemy. 

It is by no means asking too much of a skirmish line to require 
it to swim across a narrow stream. The water near the banks 
of unimproved, narrow watei^<ourseB, is usually so shallow as 
to permit fording for some distance, and it is only in the nuddle 
of the channel that swimming will have to be resorted to for a 
few meters. If the simplest contrivances were available, one 
should not doubt the feasibility of getting a line of Bkirmishers 
across such an obstacle. It would sorely be an especially 
honorable task for a pioneer company, trained as it is in sirim- 
ming and familiar as it is wiüi the water and with all expedients 
used on the water, to lead the way for the infantry. To have 
men swim across is also the best preparation that can be made 
before using has^ bridges, as it enables one quickly to occui^ 
small supporting points on the opposite bank, under iriiose cover 
such bridges can be brou^t to the stream and laid. 

Such simple expedients will likeirise assist men who, com- 
pletely undressed and armed with nothing but light weapons 
(pistols), Cff entirely unarmed, swim to the hostile bank for the 
purpose of reconnoitering preparatory to a general crossing or 
preparatory to warding off such an enterprise. The same is 
true of men who have to swim across to do work of one kind or 
another on the opposite bank — such as measuring the width of 
the stream, bringing a rope across, etc. The pioneers cany 
life belts on their wagons for such emergencies. 

When infantry has to sirim across a stream, it can make use 
of any of the following expedients: 

1. Strong cables stretched from bank to bank; 

2. Floats for individual men; 

3. Li^t rafts for transporting equipment and aims. 
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I. A cable stretched from bank to bank, or as a substitute, 
coupled poles (Fig. 44), will enable men who can not swim to 
cross deep places in a river. A fully clothed man can drav 
himself across a stream 60 m. wide, by means of such a cable 
or pole, in about i}^ minutes (IRg. 46). It is not very easy to 
stretch the cable across a wider stream than Uiis. It is advisable 
to have a good swimmer take a small rope, to which the cable is 



Kg. 46. 

InfanliTinan, fully equipped for field serrice, pulls himself across on coupled 

poles 

attached, across first, and then have ttiis man pull the cable 
across. The cable may likewise be fastened to a long coupled 
pole, which is laid in the water parallel to the bank, and Üien 
let the current swing it over to the opposite bank, where the 
cable end is secured by men that have previously crossed by 
swimming. (Fig. 47.) 
2. Floats. But even if such aids are used, it is difficult for 
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men to swim across a stream with all their clothing and equip- 
ment. Necessity will usually compel one to use such aids. A 
patrol that is falling back before the enemy to a river may still 
escape if it can manage to reach points on the bank where it has 
hidden simple floats to which Üie men can cling in swimming 
across the river. If practicable, the men should remove all 
clothing and equipment that ml^^t hamper Üiem in any way. 
This injunction applies with 



Fig. 47. 
Hediod of getting an «nchor »ble 



equal force to men who are 
required to swim across a 
stream in muMng an attack 
on hostile troops posted on 
the opposite bank. 

Men who possess more 
than ordinary boldness, can 
swim fully equipped across a 
stream with nothing to aid 
them but beams, boards, fas- 
cines, etc., but their wet 
clothing and the wet^t of the drenched knapsacks, overcoats, 
etc., is so great that considerable performances can not be 
exacted for any length of time. 

In general, 3^ cwt. of dry timber will cany a fully clothed man 
with his rifle and 90 rounds of ammunition. This wel^t corre- 
sponds approximately to a beam 10 X 10 cm. X a m. 

It is exceedingly dangerous to tie a man to the top of a float, 
as its buoyancy will tend to turn the man over, thus forcing him 
under the water. It is far better for the man simply to ding to 
äie float. 

If the rifles get wet when the men swim across — and this is 
very apt to happen, tbcj should not be used until all water that 
may have gotten into the barrel has been removed. To what 
an extent the ammunition will stand wetting will have to be 
determined experimentally. Three or four clips of cartridges 
can be carried under the helmet, however. 

The following contrivances have been found useful as simple 
floats: 

(a) Cross pieces are nailed tmder a beam and boards nailed 
to fliem parallel to the beam (Fig. 48). Thongs are then attached 
to this frame, as also to all the other contrivances to be described 
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later on, by means of irtüch equipments and arms may be 

fastened to it. 

(() Triangular or rectangular frames <rf beams 
or boards have less buoyancy and are therefOTe 
better adapted for men who have removed their 
clothing before swimming across. (Figs. 49 and 
50.) The buoyancy of the triangular float may 
be increased by fastening a shelter tent bmidle 
mtdemeath, so that knapsack and rifle may be 
carried there. (Fig. 51-) 

(c) A simple circular life preserver may be 
constructed by buttoning three shelter tents to- 
gether, piling straw thereon, puUiog the sides 
over ttie top and fastening them and the ends, 
thus mflTring a ring. Of course, the canvas of 
the shelter tents must be water-tight. This ting 
can be still further improved by buttoning three 
additional shelter tents in a similar manner 
across Qie top so as to cover flie opening where 
the lower tents are fastened. 
Whether such rings wQl be suitable for crossing a stream in 

case <d an attack, still needs to be determined. Fig. 53 shows 



Fig. 48. 

Smplo balk 

float 




a number of men equipped with the recently tested " Safety " 
life belts, sirimming across a river. The firm flut furnished 
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these, likewise manufactures floatB that enable horses to swim 
with their complete equipment. 

3. ContriOances for transporting eguipment. If practicable, 




Hg.51- 
lUft of ibelter tent bandies 

men irtio swim unassisted or with the aid of contrivances 
enumerated ander 2, should remove all of their clothing. At 



Pig. S3. 

SUnnisherB equipped mth "ntotj" life belts 

most, they should cany nothing but their boots, which they can 
sling around their necks. If a man caxries his knapsack, he 
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will be In immlneiit danger of drowning, in case he uses one of 
the floats enumerated and it capsizes on account of die unequal 
distribution of the load. If time admits, arms and equipments 
should, therefore, inToriably be transptffted on separate floats. 
The simplest and best contrivance for this purpose is fliat shown 
in Vig. 77, Pioneer Field MannaL It consists of a shelter 
tent bundle in irtiich the entire equipment is packed. This 




7iE-S3- 
FlMting Bhelter tent bnndlM 

bundle will float even if no other material, such as straw, etc., 
is packed in it. Soaking the canvu in water, will increase its 
imperrionsneBS. A swimmer can either tow this bundle by a 
small string, or push it before him, thou|^ the latter requires 
more effort (Fig. 53.) A lai^ei float is shown in Fig. 78, 
Pioneer Field Manual. 

Another simple contrivance consists of two ^eces of timber 
over irtiich boards, small poles, or even a section of a strong 
picket fence are nailed. (Figs. 54 and 55.) This float should 
not be less Üian i m. wide. The heavier the load it is to carry, 
flie wider the float should be made. Lash ropes should be 
I^ovided to hold the load in place when the float rocks. 
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These floats can likemse 
be used to transport men ^o 
can not swim. When used 
for tills purpose, a stout rope 
should be attached to the float 
and the loose end carried 
across the stream by a good 
swimmer. The man who can 
not swim can then cling to the 
float as he is pulled across. 
Simple rope ferries may also 
be constructed out of these 
floats, provided the stream is 
not too wide. 



n. RAFTS. 

There are many wajrs in 
which local building materials 
and contrivances may be used 
to construct rafts of various 
sorts, on which men can cross a stream instead of fording or swim- 
ming it. The " Eriegstedmische Zeitschrift *' <rf 1899, <m page 



FiB.S4. 
Raft of posts and picket fence 




Flg.5^ 

Swimmer with a U^t raft 



361, a seq., enumerates a large ntmiher of rafts that were tested 
out in the Russian Army, and paragraphs 153-156, Pioneer Field 
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Blanual, indicate appropriate mefliods of consbiiction. Any 
soldier wiio is at all practical and resourceful will, in case of 
necessi^, be able to buüd himself such a raft even if be has not 
had any special instruction in tiie subject, provided he is familiar 
with a few general prindi^es tiut enter into its construction. 
If the raft is to be built entirely of wood (timbers or boards), 
its wei^t, if dry, should equal the wei^t of the load it is to 
cany; if the wood is green, more should be used. The buoyancy 
of barrels, shelter tent bundles, troughs, etc., must be deter- 
mined by tests in each case. 
[Tj] If practicable, rafts should 
~^^^^ not be less tiian a m. wide, 
otherwise tiiey will easily cap- 
size. Narrow rafts should be 
provided with outrif^ers, as 
E^own in Fig. 8i, Pioneer 
Field Manual. If narrow 
rafts are used, two men should 
get on each, one acting as 
counter-wei^t to tiie otlier, 
who either pedes or rows it 
across. The lower the center 
of gravis of a raft, the greater its stabili^. Men should, there- 
fore, either sit down or kneel on them. 

It is not the intention to describe all tiie contrivances men- 
ti<med either in the Pioneer Held Manual or in the " Kriegs- 





Slmple nfta made of bouds And beuas 



technische Zeitschrift." Part of them are rather complicated, 
require considerable time to construct, and special tools. Only 
Üiose will therefore be described that can be built in the minimum 
time out of easily obtainable matoials, and whose very simplicity 
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makes Üiem desirable. A bam door nailed on long poles and 
provided with outriggers, will tmquestionably be tbe most easily 
and most quickly constructed contrivance of this sort, and, tboof^ 
unwieldy, irill be suitable for the use of a few men. 
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A few simple types of rafts are described od page 363 of Üie 
" Eriegstechnische Zeitschrift " of 1899. (See Fig. 57.) 

Fig. 58 illustrates ttie use of a single beam vith outriggers 
2 m. long. 

The raft shown In Fig. 59 is constructed of bundles of brush- 
wood over iriiich boards (or long poles) are lashed. Such a raft 
can be buüt if one has to cross at a point far removed from habita- 
tions and ^ere nothing but standing timber is available. 




A Bimilar raft, which has considerable buoyancy, is shown 
in Fig. 60. It consists of two layers of boards between irtiich 
straw or, better yet, rushes have bee^ placed. Poles are lashed 
across the structure so as to hold the two layers of boards and 
the straw together. 

An apparently very useful raft may be made by tabing a 
barrel and fastening it in a triangular frame of boards. (Fig. 61.) 
It will probably be a good plan to ballast the barrel with rocks to 
increase its stabili^, unless the equ^ment of several men is 
carried In it. 
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If Uiey are provided with outriggers, even such unreliable 
vessels as lig^t skiffs can be used for transportLng a large number 
of mea across a stream. (Fig. 63.) 




Fi«. 61. 
Simple barrel rmft 



Skiff widi outtiggerB 

Pars. 148, 158 and 159, Pioneer Field Manual, give sufficient 
information in regard to flie larger rafts that Infantry will no 
doubt be obliged to build in exceptional cases. 
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HL HASTT BKIDOBS. 
CeneriJ. 

The teim " Hasty Bridges " has, in practice, come to be used 
to designate foot bridges Oiat are built quickly, frequently as 
a surmise to the enemy, during an action, or in immediate con- 
nection therewith, eiüier following or ^«ceding it They are 
to augment or to replace the means primarily used in ferrying, 
such as pontons and boats, to enable infantry to advance rapidly 
across streams and thereby to eliminate an obstede upon i^ose 
effectiveness the enemy may, periutps, have counted. It is by 
no means to be presumed äiat such bridges are invariably built 
within the ztme of hostile fire, or peiiiaps at the very muzzle of 
tiie guns (^ a hoBtUe sldnnlsh line on the opposite bank. Often, 
however, it is necessary to gain the opposite bank quickly 
within range of the enenq^s fire, b^ore he has time to reach tiie 
crossing pcSat to ward off tiie attenqited enterprise. 

This distinction should be kept in mind, for it will aid in under- 
standing the conditionB under which hasty bridges are buüt. 
It is by no means necessary for the attacker to make use of 
hasty luidges every time hostile fire is directed at him from äie 
(qtposito bank of the stream he intends to cross. But such fire 
mi^t force him to build his bridge in the minimum of time and 
induce him to ei^se as few men on die bank as possible. In 
many cases, on the contrary, bridge construction can proceed 
without hostile interference, tiiere will be an^le time available — 
a factor of considerable importance in case of the wider streams, 
and a strong force of workmen can expose itself iritii impunity <m 
tfie river bank. Before the battle of Wagram, Napoletm directed 
his pioneers to place portable bridge sections in readiness, so 
that after Üie first echelon of covering troops had been thrown 
across, they could bridge tiie Stadlau arm of the Danube, which 
was 130 m. wide and still separated diem from the enemy. As 
die pioneers con^tleted Uieir task in eight minutes, the bridge 
sections they built must unquestionably be placed in the category 
ni hasty bridges, alüiou^ they were not put in place under 
hostile fire. To put hasty bridges into place under lively hostile 
fire, will, perhaps, be impossible. One will not be able to use 
hasty bridges in face of the enemy unless one has gained the 
superiority of fire or unless nothing but a few hostile skirmi s hers 
molest the constructi<Mi work. 
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Hasty bridges can, likewise, be used to good advautage to 
BUpfdement or to replace feiry equipment, by troops that are 
thrown across narrow streams to cover the bridge construction 
work. In crossing wide streams, it is a good plan to have Uie 
coTering troops take hasty bridges along, If secondary river arms 
or tributaries have to be crossed on the opposite bank. 

Hasty bridges will, therefore, occasionaUy be used in forced 
and in surprise crossings. 

The foot bridges that were built by die Vth Army Corps over 
the Sauer at the battle of WSrth, or those tb&t were built of 
ladders and window blinds by the Infantry of Goeben's Division 
during the engagement of Kissingen over the Saale, are good 
historical examples of the use of has^ bridges. The hasty 
bridge built by the ist Fortress Company of the ist Pioneer 
Battalion over the wet ditch of Lunette No. 53, during the siege 
of Strassbuig, which enabled the infantry to make the assault, 
is a good example from siege warfare. 

The construction of hasty bridges is an exceedingly Interesting 
^lase (^ pioneer work; It requires efficient reconnaissance 
work, resourcefulness in "mVine use of all available local 
material, and close and skillful coöperaücm witii the infantry, 
under irtiose protection tiie foot bridge is quickly placed into 
position and i^iich must be at hand when that has been accom- 
plished. The use of bas^ bridges, moreover, brings the pioneers 
into the firing line. They will hail with delight any opportunity 
that enables them, perhaps in a decisive manner, to make the 
advance of die infantry possible, or at least easier. 

But the ctmstmction of hasty bridges can not be reserved for 
the pioneers alone. In many instances and for reasons that 
need not be numerated here, pioneers will not be at band, and 
the infantry will have to endeavor to build such bridges as best 
it can in order to get out of a critical situation. The examples 
cited from Üie battle oil Worth and die engagement <A Kissingen, 
al<me demonstrate the correctness of Uiis assumption. It will 
happen only too often that Üie infantry will be ordered as at 
Kissingen, " to cross ttie river anywhere, no matter how." 
Aside from the construction of field intrenchments, the con- 
struction of hasty bridges during an action is, therefore, periiaps 
one of Üie most important duties Üie infantry will have to perform 
in the field at engineering. 
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TAanj types of li^t foot bridges will be developed, which 
hifautry as well as äie oQier arms, can use to advantage in odier 
sitnations. Troops posted in rear of a river line require easily 
constructed bridges in order to majtitam communication with 
their covering detachments on äie <qtposite bank. Such bridges 
will likewise be very desirable when the billets of the troops are 
separated by a stream. They will likewise make it easier for 
flie cavalryman to cross streams in that he can let his mount 
swim across while he himself carries his saddle and other 
equipment over die bridge. 

The typ« of construction will depend almost entirely iqwn 
ÜM material available in the locality. A village will offer quite 
a different sui^ly of material than a forest in which not a sin^e 
human habitation is to be found far and wide. If a picmeer 
company with its bridge train is at hand, quite a satiafactoiy 
Qrpe of hasty bridge can be built But if, during an action, a 
company of infantry encounters even a narrow stream that it 
can not cross widiout more ado, flowing thronet an extensive 
area whose barrenness is relieved by only a few trees and bushes, 
it will have to get along with a much more simple and less satis- 
factory ^pe of bridge. The best types invented in time til peace 
are wortiiless if the requisite material for them, such as barrels 
or boards or both, are not available. It is obvious that it does not 
suffice for a con^any to know bow to build two or three fixed 
types. Everything that setUements or the terrain offer in the 
way of bridge materials must be utilized for such bridges, and 
(me must be familiar with dozens of types of such bridges if 
one wishes to make good in actual war. That ideal bridges 
will rarely be built under such conditions goes vrithout saying. 
. But it is, after all, better to cross a poor has^ bridge than not to 
get across the river at all. In the cold seasrai, moreover, a 
skirmish line will, no doubt, much ratiier cross a brotdc cau- 
tiously, one by one, over numerous foot bridges, than wade up 
to the chest trough its icy water. 

One should not dispense with the hasty bridge just because 
its construction leaves much to be desired. Recourse will often 
have to be had to such a bridge when material for a better one 
is not available. But it is indispensable that its construction 
be so thoroughly understood that the most important require- 
ments of reliabili^ and simplicity will be fulfilled as far as 
practicable. 
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Th« selection of a type of bridge is c^ten influenced by other 
considenttlons, however. Infantry vlll gain noUiIng, for ex- 
ample, if it has to stand inactive for a long time in a critical 
Bltuatios while tiie material needed to build vihat may be a 
most excellent haety bridge, is being collected. The infantry 
would be perfectiy satisfied witit even a mediocre bridge, pro- 
vided that enabled it to quickly gain the opposite bank iji ttie 



There will be more latitude allowed in the selection of a type 
of bridge if one has to bridge a stream outside the zone <rf tiie 
enemy's fire. But new difficulties arise, especially in the [vo- 
curement of materials, if a large number of hasty bridges, 
instead of but a few, have to be built to enable troops to cross a 
stream on a broad front, or in case the bridges must be made 
very strong to allow the passage of masses, perhaps under hostile 
fire and at night. The width, depth, bottom, and veloci^ of the 
stream and the character of its banks, will, moreover, materially 
influence die choice of a type. 

Hasty bridges must be elastic, not too wide and not too heavy, 
in order that they can be carried to the stream over narrow and 
uneven roads for long distances, even under hostile fire. Be- 
sides, it is very desirable in certain drcumstances, to transpc^ 
such bridges on wagons. The above shows that a great many 
things must be thought of in evolving types of has^ bridges and 
that it wÜl not do to be content with but a few. 

The best way to arrive at practical results will be to scrutinize 
our entire Pioneer Field Manual to ascertain to what extent the 
types described Üierein are adapted to our use as has^ bridges. 
But we shall confine our investigation to those types that can be 
built by infantry as well as by pioneers. Types whose construc- 
tion demands technical skill, or requires service equipage, fall 
Into the province of the pioneers and will be menticmed here in 
passing only. It is likewise not our purpose to describe accu- 
rately the details of hasty bridge construction. The various 
practicable types will merely be indicated so as to encourage 
practical tests, for no one can possibly accomplish anything in this 
special field except by gaining practical, personal experience. 
But all practicable, simple ^pes of has^ bridges, built of im- 
provised materials, have been tried out and will be described 
in the following pages. It may well be possible to improve the 
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enumerated tyjfes, for it is not claimed that they are perfect, but 
it would, indeed, be difficult to invent new ones. 



Single Span Brtdgea. 
Atäde from quicktr constructing a passable dam over a water- 
course, like the one the French infantry built of bales of liay in 
August, 1813, when they wanted to cross the Nutbe during the 
engagement at Thyrow, liasty bridges in their simplest form, are 
single span bridges. This term denotes bridges tliat are built 
in one piece and whose ends are supported on Üie two banks. 
They can be used only for bridging gaps not more Uian la m. 
wide. They can later on be relnf<»ced by placing supports, 
under tiie center. Tbe bridges built over the Sauer during the 
battle of WSrth are good examples of single span bridges. In 
tiiese bridges, poles from the hop fields were used as stringers 
and boards proctuvd nearby served as flooring. 

It is frequently very difficult 

to procure beams of sufficient 

strengäi for use as stringers. 

A bundle of small poles lashed 

together by rope or mre can be 

used in emergencies. A number 

of such bundles thrown close 

tt^edier over a stream, their 

ends resting on the banks and 

staked down to prevent slipping, 

will form a simple foot bridge that 

may be classed as a has^ one. 

A stringer may be constructed of boards that are long enough 

to reach from bank to bank, by nailing them together in die form 

of a triangular beam and then lastiing ttiis witb wire (Fig. 63). 




Sliced boards 

B the boards are too short to reach across, 13iey may be nailed 
together and lashed with wire or rope, as shown in Fig. 64. 
If this work is done at all well, stringers will be secured that 
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can be used in case of emergency in building a has^ bridge. 
A stringer made of boards will be much more reliable if the 
bridge is constructed as shown in Fig. 65. 



Pic.65. 

Single span bridge made of boards 

A ^ngle span foot bridge may, likewise, be constructed of long 
boards joined as indicated in Fig. 64, by nailing one board on 
top of ttie edge of the other one, forming a structure hanng the 
cross-section of a T (Fig. 66). The perpendicular board is held 
in place by triangular pieces of wood, which can be fastened to 
the structure with wire or with strap iron. This simple bridge — 
whose ends, by the way, should rest on sills on each bank, is 



ng.66. 

U|^t bridge of boards 



Sboiring details of construction of 
light bridge of boards 



very li^t. It can easily be dragged along right in äie shinniBh 
line, but can not be used to bridge gaps over is m. wide. 

Longer beams and boards may be used to construct a form of 
double bow string truss illustrated in Fig. 67. In general, one 
will probably leave its coiutruction as well as that of suspension 
bridges, to the pioneers. (Fig. 68.) 
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There is Bometblng very enticing about using ladders as 
stringers for foot bridges. Speaking generally) however, they 
are but poorly suited for this as the side {ueces are too much 
weakened by tlie rung holes. IS used on edge, they make but 
an indifferent kind of trussed stringer that requires considerable 



Kg. 67. 
Double bow stTing truss 

bradng in any event. A trussed Udder Inidge is illustrated In 
Fig. 69. 

A weak hasty bridge can be materially strengthened by placing 
perpendicular supports beneath it, thereby shortening the span. 
Posts of suitable length wiöt a rope fastened to tiie upper end 




Rope csble 






make the most satisfactory supports. One man can easily .drive 
them in alongside the stringer. (Fig. 70.) Such supports should 
be placed in pairs and lashed with a few turns of the attached 
rope to the stringer, one shore end ol the latter being raised 
during this operation. If necessary, the supports should be 
braced laterally later on. It will be much easier to attach these 
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supports, if the foot bridge has been provided with cross pieces 
before it is put in place. The trussed ladder bridges mentioned 
aboTe can likewise be greatly strengthened by piers. 



Fig. 69. 
Trussed Udder bridge 

Short ladders do excellent seirice as piers. When used for 
this purpose, they should be placed opposite each other on the 
sides of Üie bridge and a board passed over a pair of opposing 
rungs and under the bridge so as to support it. 




Pig. 70- 
Bridge BUftport 

Weak stringers that reach firom bank to bank, can likewise be 
supported by barrels, boats, inflated bags, shelter tent bundles, 
doors, bundles of brush, etc. For details, see the chapter on 
" Floating IHers." 
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Fixed Pier: 

Single span hasty bridges are to be prefeired, but the width 
' of the g^ to be bridged often makes it necessaijr to constnict 
äiem of a greater number of spans. 

Ulis brings up the subject of fixed piers. These are excellent, 
but are dependent upon the character of the bottom and upon 
the depth of the stream. To prevent their niiiHTig in soft 
bottom, mud guards may be attached to them as indicated in 
Fig. 70. Fixed piers will probably not be useful in water over 
1.5 m. deep. The existing local conditions (depüi and nature of 
bottom) must be determined beforehand by reconnaissance. 
This must be done very carefully, oükerwise it will be InqHissible 
to make the bridge even. It does not matter much if the bridge 
is somewhat uneven, however; but there should be no nuitoial 
difference in level, as that would make it not only uncomfortable 
but dangerous for the troops to cross. 




Trestl« BUpporting a foot bridge 

Light four-legged wooden trestles have been found to make the 
best piers. (Fig. 71.) They can be easily built by any Infantry 
company, are light, and con be carried along on wagons. They 
can be put in place by hand in streams not over 1.5 m. deep nor 
over .6 m. veloci^. The superstructure ot the bridge can like- 
wise be carried along in sections that overlap ^en put in place. 
(Fig. 71.) Rough planks and well made ladders (wagon ladders) 
have also been used to good advantage. It is desirable to have 
trestles of various heists at hand so that substitutions can be 
made in case of emergency. 

These trestles do not appear to be simple and practical enough 
for field use as their construction requires some skill in carpenter 
work. But their occasional use is nevertheless recommended. 
Most of the small streams Uiat we are likely to encounter on the 
march or in action are not over 1.5 m. deep and trestles will be 
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invaluable as fuers for has^ bridges, provided the bottom of Uie 
stream is not too soft. If Üiey are made someirtiat stronger and 
wider, they will likewise be very useful in bridges that are strong 
enou^ to allow the passage of ttie infantry combat train. The 
trestles are ordinarily put in place by hand, but can be set from 
the bank or the bridge in the manner shown in Fig. 73. 

The use of two-legged spar trestles that must be placed in 
position by hand is not desirable for hasty bridges. Occasion- 
ally, however, such tresües may be put in place in tiie manner 
illustrated in Fig. 73. For ttiis purpose, the upper part of the 
trestle is lashed loosely to the end of the first span of tiie bridge, 
and is then shoved into the water until die bottom of the tresüe 
is about in llie center of the stream. By pulling on tlie guide 




Fig. 73. 

PUdng tresdeB in poritioii 

poles lashed to it, ttie trestle is then raised to a perpendicular 
position. Another complete bridge span is then pushed across 
to the opposite bank itom the trestle, thus closing the remaining 
gap and completing the bridge. To place a second trestle in 
position would be too complicated. — This method of constructioa 
will, no doubt, be used in exceptional cases only. In ttie winter 
time, however, its use would make it possible to build the bridge 
without the men entering Üie icy water of the stream. 

Wagons and parts of wagons may also be utilized as fixed 
piers. Wagons can be provided with a suitable frame bearing 
stringers extending from three to four meters beyond the ends, 
the stringers being in turn covered irith boards. 

A wagon so arranged in itself will form a bridge about 13 m. 
long. (Fig. 74.) It win often suffice to place posts (Fig. 70) 
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under tiie free ends of the stringers, and to cmnect the center 
span by short previously prepared bridge spans with the banks. 
But the banks must be flat, or at least so low that they can be 
quickly cut down and die stream bed must descend gradually 
and be not too uneven, otherwise it will be exceedingly difi&cult 
to put wagons in place. All these conditions will rarely be found 
to exist It will be somewhat easier to idace front or rear parts 
of wagons into position. But in practice it wiD be found that 




Kj.74. 
Wagon u bridge support 

in usiag them, ottier difficulties are encountered. They, like- 
wise, will not play much of a r&le in die construction ot hasty 
bridges. 

Fhtding Piera. 

The best supports for hasty bridges are floating piers. They 
■re independent of the depth and bottom of the stream, etc., 
and can be used on wider streams and those having greater 
veloci^ (but not exceeding i m., or at most 1.5 m. in case at 
narrow streams). 

In a floating bridge, the ^ole superstructure may rest eiüier 
directly on ttte water, or on floating piers. But in either case, 
such bridges must be raflier wide, to increase their stability, 
as ttiey will otherwise oscillate strongly during the passage of 
troops and may even capsize entirely. As suitable piers for 
floating bridges may be mentioned boats, barrels, inflated bags, 
shelter tent bundles filled with straw, hay, leaves, rushes, etc., 
water-tight chests, wash troughs, bundles of wood, beams, 
boards, bam doors, etc. Kitchen boilers placed in shelter tents 
or in wooden frames have also been tried occasionally as piers. 
But these have not been found to possess any advantage and 
troops do not like to part with fiiem. All floating bridges can 
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tw greatly strengthened by fixed piers, whose use is especial^ 
to be recommended in case of long bridges. 

Hasty floating bridges can, in the first place, be constructed in 
one long rigid piece, under which a number of floating piers are 
lashed. Such bridges, provided steps are taken to prevent 
oscillation, afford the troths the safest means of crossing. But 
Uieir use presupposes that the width of the stream has been 
accurately determined, they are not elastic and can not be 
transported on wagons. 

Another fype of hasty floating bridge consists of single or 
double raft sections Üiat are combined into a bridge at the river. 
(See Fig. 45, Pioneer Field Bfanual for an example of ttiis ^pe.) 
The raft sections must be carefully coupled together, ottierwise' 
men will fall in stepping from one to Üke otiier, which, on account 
of its short length and imequal distribution of load, is liable to 
tip and tot considerably. 

(a) Floidtng Suptralrixlure, 

In general the buoyancy and stability of a floating super- 
structure aie directly proprational, respectively, to the amount 
of timber used in it, and to ttie width of the surface resting upon 
the water. Bat there are limits that can not be exceeded, for, 
if made too heavy tiie bridge can not be carried forward to 
Ihe stream and if made too wide, it will be unwieldy and can 
not be transported through narrow places. One will have to 
decide in each individual case to what extent one can and must 
accept the disadvantages of any type. Swift streams of any 
width can not be bridged at all by such bridges, as they offer 
too much resistance to the current. 

Such bridges will often not be stable enou^ to permit men 
to cross except with conräderable distances between them, or at 
a run. But, as has already been pointed out, a poor bridge is 
better than none at all, and the men should not mind getting 
their feet wet occasionally in crossiiig a lusty bridge, so long as 
they get across to the opposite bank. 

II the bridge is built in sections, the coupling, as already stated 
elsewhere, assumes special importance. The details of coupling 
bridge sections together, can be learned only by experience. 
The cross pieces at the extremities of the raft sections are usually 
lashed togetiier witii rope or wire, or coupled with rope loops. 
le 
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The flooring of the different sectitHis U often made to oTeilapi 
or a separate connecting piece is placed over the juncticm of 
adjacent raft sections to eliminate the step. The various coufd- 
ing devices are illustrated in Figs. 80 and 86 below, as well as in 
Figs. 44 and 46, XHoneer Field Manual. 

Timber rafts as illustrated in Fig. 40, Pioneer Field Manual, 
make Ihe simplest floating bridges. The oscillations of ttie 
bridge can be greatly reduced by fastening long boards here and 
there as cross pieces under the beams. These boards have the 




Fi«. 7«. 

Raft section nuide of cb«sa and 
Btaelter tent bandies 

same effect as outriggers. Very simple bridges can be built 
by placmg bam do<nv and boats lengthwise across ttie stream. 
The method of anchoring them is indicated in Fig. 41, IHoneer 
Field Manual, but posts may be used instead as indicated in 
Fig. 92. 

Most of the hasty bridges bnüt of service bridge equipage by 
the pioneers belong to the class here described. One will have 
to depend upon them -usually in war as they are built of material 
that is always at the disposal of the troops, provided their com- 
mander has seen to it ttiat the bridge trains are brought vp in 
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time. But it should likewise be remembered that equipage is 
tiiereby used up dut may later on be needed for building a 
bridge. 




Figs. 75 and 76 illustrate sections of hasty bridges buUt of 
service bridge equipage, but diese ^pes can be constructed 
without special difficulty of improvised material. 



ng.78. 
Scissor bridge 



The scissor bridge illustrated in Figs. 77 and 78 Is eminently 
practical. It consists of boards lashed togetiier as shown In the 
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illustraticm and of two long cables reaching from bank to bank 
and fastened to the ends of the boards. This bridge Is preferably 
constructed under cover in sections ao m. long, which are then 
brought fonrard and lashed togeüier at Üie river bank. This 
^rpe has been tried out up to a length of loo m. OsdllationB 
are scarcely noticeable in this bridge. Troops cross it In single 
file, the men following one another at a distance of one meter. 




Fig. 79. 

Idght biidge mmde of bouds 

A light foot bridge, which Is rather weak but may be nude 
necessary by existing conditions, is shown in Fig. 79. It consists 
(rf boards lashed together and on top of one another, reaching 
from bank to bank and resting upon the water. Long poles are 
fastened cross-wise underneath as outriggers. Boards nailed 




under ttiese poles are very effective, but must be nailed very 
securely. 

Figs. 80 and 81 illustrate the use of ladders (preferably wagon 
ladders) in a floating bridge. In Fig. 83 a hasty bridge is shown 
whose buoyancy has been increased by lashing a barrel (or a 
shelter tent bundle) witii special outriggers to it. Such con- 
trivances are by preference built into a bridge to increase its 
carrying capaci^. 
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Fig. 83 Qlustrates piers consisting of shelter tent bandies 
fastened on boards to nuke tiiem less vulnerable. These 
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C * /itinniny Boards 

FlK. 81. 
Ladder bridce 

bandies are made by batttniing two shelter tents together, a 
third shelter tent being fastened over the janction of the other 




Fig. S3. 

Ladder bridge with a barrel built ia 

two. The tab« Qius formed is staffed with straw and the ends 
tied. Three other shelter tents, similaily fastened together 
are then placed over the t(qi so as to cover the apper junctimi. 




Kg. 83. 
Haa^ bridge with thelter teat bundles 
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In Flg. S4 a large number of shelter tent bundles are laid close 
tt^ether between two strong ladders, preferably wagon ladders. 
To reduce osdllatifm, cross pieces at boards are fastened at 
intervals of several meters underneath the ladders. If two such 
foot bridges are laid along- 
n jwkr A»' , side of each other, connec- 
' -■■ " — ted with cross and longi- 

^ ^ tndinal beams and covered 

J-^^Siw with flooring, a bridge will 
be obtained that will cany 
horses and vehicles <^ the 
combat train. 

During the American 
Ci^ War, li^t foot bri^s 
were (^ten constructed by 
felling trees on t^posite 
sides of a stream so their 
tops would interlace in fall- 
ing. These trees were then 
anchored and a erosting 
cut throuj^ the branches. 
(Fig. 85.) 

(b) Haay Bridges with Spe~ 
clal Floating Piers. 
Hasfy bridges with spe- 
cial floating piers, in other 
words, those in which the 
superstructure itself does 
not rest upon the water hut 
upcm floating piers, are very similar to ponton bridges built of 
service bridge equipage. They occur at once to any one who 
attenqits to invent practical hasty bridges, and are described in 
detail in par. 114, IHtmeer Field Manual. 

Strange as it may seem, little is heard of hasty bridges in 
which pontons of our bridge trains were used. Most officers, 
no doubt, imagine that hasty bridges must be of such a character 
fliat they can be carried forward by the infantry firing line and 
put Into place under hostile fire. And the heavy pontons, to be 
sure, are but poorly adapted for that. Yet there are doubtless 



Kb. 84. 

Two Ugbt foot bridges combined Into a 

biid{0 
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plenty of situatians in iriiicli these requirements need not be 
fulfilled at all, where it is only necessary quickly to bridge a 
stream outside the immediate effectiTe zone of the enemy. It 
is only necessary to recall the repeatedly mentioned crossing 
ci the Saale at Kissingen. In crossing below tiiat ci^, the 
Prussian infantry did not receive a single shot. Had a partially 
demolished foot bridge not been found Üiere, some type of has^ 
bridge would, no doubt, have been very acceptable. If a bridge 
train can be moved unobserved to such a crossing point, what is 
more natural than to utilize its excellent and handy material for 
ctmstructing a hasty bridge? Attention has already been called 



Kg. 85. 
Bridge of felled trees 

to the advantage of using the balk and chess of the bridge trains 
in building hasty bridges. The advantage of using pontons as 
well should, likewise, not be overlooked. Even wide rivers 
having a strong current can be quickly bridged with them without 
making extensive and difficult preparations. But their use in 
such bridges presupposes that the pioneers have had some 
experience in time of peace in using them for such a purpose. 
During a field exercise, it took the pioneers only about eight 
minutes, after making a few preparaticois under cover, to throw 
a reliable hasty bridge over a stream 70 m. wide and having a 
velocify of I m. Once such a bridge is completed, troops can 
unquestionably cross more quickly than by ferrying across in 
single pontons, which is, after all, the next best course. 

Although hasty bridges in which pontons are utilized are 
scarcely known In our service, such bridges with improvised 
floating piers are so popular that our companies scarcely practice 
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any oüier construction than that in which barrels and shelter 
tent bandies are used. Are we not deceiving ourselves as to 
the value of these bridges in war? Where will we find die 
oecessary bairels? Will the infantry part willingly with Its 
shelter tents in action, without knowing how ot irtien it will 
ever get them back again? Or, shall the pioneers sacrifice theirs, 
which were issued for an entirely different purpose and which 
at best do not suffice for mote than a bridge from 30 to 40 m. 
long, if we assume that tiie bridge shown in Fig. 45, Pioneer Field 
Manual, is the ^pe to be constructed? These are doubts that 
arise in one's mind in contemplating tiie inordinate preference 
given to this type ot hastj bridge. Nevertheless, it must be 
admitted that in the combats for possession of the ftneground 
of fortresses or that of fortified field positions, they may do 
excellent services, particularly because the bundles constructed 
of shelter tents have the great advantage of losing but little of 
their buoyancy when perforated by shots. But in tiie rapid 
course of a war of maneuver, too much reliance should not be 
placed on shelter tents. 

The types shown in Figs. 44 and 45 Pioneer Field Manual 
are models that should be followed, as they are especially reliable 
and excellent But frequently there will be neither enou(^ 
material nor enough time tor their construction and changes 
will have to be made to sinqtlify them. The following notes 
accompany Hg. 44 : 

(a) Shelter tent bundles may be used instead of the barrels 
shown in the figure. 

(b) Althouf^ the cross and longitudinal braces are desirable 
to strengthen the bridge and to increase its stability, as many 
as are shown In Fig. 44 are not absolutely essential. 

(c) It is sufficient to push one pier under the bridge every 2 m, 
{d) The hand raü can be replaced by cables held in position 

alongside the bridge by men. 

(e) The wider the supports, the greater tbo stability of die 
bridge. 

The following notes accompany Fig. 45 : 

(a) It is sufficient to use four shelter tent bundles instead of 
nine as shown In the figure, placed at the comers of each section. 

(i) Bail and width of a section are governed by the same rules 
OS given in c(»inection with Fig. 44. 



DigtizeabyGoOt^Ie 



EXPEDIENTS FOR QUICKLY CROSSING STREAMS. 231 

(c) The coupling <^ two sectitais is particularly important. 
Coupling consteting of wooden projections and n^e loops is the 
simplest (see Fig. 86). Two sections may likewise be coupled 
together by a rope loop tightened with a rack stick, unless one 
prefers to attach ropes to the ends of each section and to fasten 
the vaiiouG sections together at the bank. 

Aside from the above, the best plan will be to let the pioneers 
invent changes simplifying the construction and test reliable 



Fig. 8«. Fig. 87. 

Smple bridge Bection Bridge buUt of Udders tnd 

■belter tent bundles 

bridges that can be used in crossing wet ditches during assaults 
in fwtress warfare. 

Fig. 87 illustrates a simplified type of construction. Singly 
rolled shelter tents are used. Ladders form the frame work 
upon which the flooring rests. 

A very reliable bridge constructed <^ barrels that is shown in 
Hg. 89, will likewise prove useful, particularly in fortress warfare. 

To facilitate bringing a hasty bridge composed of floating 
sections forward by the firing line, the various sections are 
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split up into their c<Histitaent parts tliat are not put together until 
corer is reached on the rirer bank. (Figs. 90 and 91.) The 



ng.88. 

Barrd bridge for nege wufue 

shelter tent bundles are carried on the back like knapsacks and 
frames and flooring are dragged by means (rf ropes by the men. 



«(.89. 

Bunl bridge for fortress warfue 

But it is doubtful irtiellier any troops oflier than pi(Hieers «ul 
be able to put the sections together quickly and reliably. 
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Stin another kind of floating pier Is utilized in iULtty bridges, 
^edally constructed piers are floated into place like boats, 




Kg. 91. 
HtBtT bridge bron^t forward in 



anchored in some manner and connected by planks. Fig. i>2 
shows a ^pe of construction laid down in the Pioneer Field 




Kg. 9a. 

Dutch foot bridge 



Fig. 93. 
Huty bridge with plank raft as aapport 
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Manual of Hdlaod. A similar ^jrpe in iriiich a barrel (shelter 
tent bundle, inflated bag, skiff, bread trough) is utilized is shown 
in Fig. 03. Green boughs of trees, shelter tent bundles, and 
boards are utilized in the type illustrated in Fig. 94. Peihaps a 



Fig.«. 
Bridge built of bouglu of trees and shelter tent bundles 

corresponding type of construction mil be advisable in case, far 
from hiunan habitations, no material except ibai obtainable in 
a forest is arailable. In such a case, poles will have to be used 
as substitutes for boards. 

(c) Hasty Floating Suspension Bridges. 

AnoUier type of bridge that deserves to be mentioned consists 
of those that may be called has^ floating suspension bridges. 

This term denotes light bridges fliat float in the water, but 
ttiat get most of their stability by having their extremities 
firmly anchored to bofli banks, or better yet, by being pulled 
taut from both banks. The bridge will then give very little 
during the passage of troops and will afford a sufficienüy secure 
means of crossing. This method furnishes foot bridges in cross- 
ing which the men will undoubtedly get their feet wet, but which 
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are extremely ea^ to construct and to use provided the current 
is very sluggish. Above all else, however, Üiey make it possible 
to bridge even wide sheets of water that have no current 

The bridge was at first constructed of service bridge equipage, 
but can be built without difficult of improvised material (wire 
cables, rope cables, boards). Chess from the bridge train are 
lashed to four anchor cables 
(in the propcntion of about 
14 chess to 4 m. — see 
Fig. 95), a slight interval 
being left between adjacent 
chess. In case of a narrow 
stream, the structure is 
then pulled across by men 
who have gained the oppo- 
site bank by swimming. In 
case of wide rivers, the 
bridge can be swung into 
position by the current, a 
few men with poles assisting the movement and dropping a few 
anchors from the bridge. When the far end of the bridge has 
reached the opposite bank, the anchor cables are pulled taut on 
both banks, as above described, by 4 men at each cable end, 
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Hasty bridge of boarda 



Kg. 96. 
Troops crossing the Weser on a 



bridge made of boards 



and the crossing can begin. The bridge furnishes a good cross- 
ing even iriien the stream has a velocity of .6 m., and a width 
of 80 m. The men should cross in single file with distances 
of about two paces between them. (See Fig. 96.) 
The bridge can be improTed by lashing boards across the 
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flooring on the down-stream side of the center line of the bridge. 
—That the men's boots will get wet in crosdng can not be 
avoided. If they were to stand still on the bridge, they mi^t 
even sink down until the water reaches the calves of their legs. 
But the principal thing is that one can cross even a wide stream 
by means of such a bridge, ertlich in a way forms an artifldai 
ford whose disadvantages one g^dly accepts pnmded one can 
get to the opposite bank. 

A great disedvantage of this type of bridge Is that it can not 
well be carried for any distance to the river bank. It is too 
unwieldy for that Steep and high banks and strong cuirent 
reduce its usefulness or nullify it entirely. But it can be quickly 



ng.97. 

Simple bond bridg« 

put together in a nearby village street or forest road and carried 
forward from there. Provided tiie men have had some pre- 
liminary training, it would likewise be practicable to bring ropes 
and boards separately to the cover at the river and to put the 
bridge together there in a very short time. 

A bridge of short boards lashed to two long cables (Fig. 97) 
is still more simple of construction. But it is indispensable that 
long boards be substituted occasionally for the ^ort ones as 
outriggers. 

If long cables are not available, poles or boards lashed together 
may be used as substitutes. (See " Eriegstechnische Zeit- 
schriftt" 1899, p. 261, et seq.) The usefulness of the type of 
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construction requires to be tested. (Figs. 98 and 99.) It will 
be noticed that no outriggers are used in ttie bridge shown in 
Fig. 99- 



Fig. 98. 
Boards nsed as substitatn for cablee 

A Urge number of hasty bridges can be built by infantry very 
easily and with very little material over streams not exceeding 
8 m. In widüi, in the following manner : 

A number of shelter tents are buttoned together so as to form 
two sheets ci canvas that are a or 3 m. longer than the stream 



ns.99. 

Poles nsed as substitutes for cables 

is wide. Stout sticks are laid at intervals <^ 50 cm. «cross cme 
ot these sheets, and the other placed on top of the first. Both 
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are then fastened together, including the sticks, by means ctf the 
strings and buttons attached to the shelter tents. The com- 
^ted structure is then pulled across tiie stream by a few men 
and held taut by four men on etch bank, so that it will float 
<ni the water. H the character of the banks is not too unfavor- 
able men can cross one by one over ttiis bridge by jumping from 
stick to stick, and although they will probably get wet up to their 
knees, will be able to gain Uie oppoüte bank. The buoyanqr 
of this bridge can be greatly increased by putting sticks having 
good buoyancy or, better yet, boards between the canvas sheets. 




Pig. 100. 
Rusdcn bast7 bridge built of fasdaes 

foperiments should be made to ascertain whether it would be 
a good plan to stuff hay, straw or leaves between the sheets in 
addition to the sticks. 

Finally, another type of foot bridge should be mentioned here, 
that while not used by us, is frequently employed by the Russians 
and the British. The British use ttiick fascines (3 m. long, 90 
cm. wide, and 45 cm. thick), of rushes or cogon grass, firmly 
lashed together with strong wire and provided with loops at each 
lashing. These fascines are placed close together and fastened 
by means of the loops to strong cables that are stretched across 
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Ifae river. Tlie upper surface of the fascines, the gaps between 
ertlich are closed by inserting smaller fascines, form the floor 
of the bridge. It is claimed that these floating fascines have 
great buoyancy and can be crossed by troops in cdumn and even 
by horses and by light vehicles. 

The Russians in a similar manner constructed a bridge 53 m. 
long and 2 m. wide, of bamboo fascines, over the Lutai Canal 
at Tientsin during the night 39/30 June, 1900, to enable a turning 
column to cross. (Fig. 100.) Each fasdse used was 2.50 m. 
long, had a diameter of 36 cm. and could support two men. 
The lashings were of strong twine and the ones at the ends had 
loops. The fascines were transported for 16 km., in two-wheeled 
carts, 13 on each cart, coupled together with poles so as to form 
rafts 6.4 m. long,. and then launched. The various rafts were 
then coupled together by inserting the poles of adjacent ones 
through the loops mentioned. After the bridge had been 
finished near the bank in this manner, and the shore end secured, 
it was swung across. No additl(»ial flooring was provided. 
The construction consumed 10 minutes. 

Hasty Bridges Carried Along As Service Bridge Equipage. 

The occasional need of hasty bridges and the difficulty of 
improvising them, make it obviously desirable permanentiy to 
carry alraig special service hasty bridge equipage. Military 
journals and reports frequently mention experiments made with 
such material. 

It was at first proposed to return to the old rope suspension 
bridge, wluch, built of rope or vines, is the simplest typ« of foot 
bridge, and as such, is still held in high esteem in the colonies. 
Wire cables of light weight but of extraordinary strength, are 
easily obtainable nowadays, and these combined with bamboo 
flooring would furnish a very light contrivance that would no 
doubt bridge any gap not over 34 m. wide. 

The Austrian artillery carries along as part of Its permanent 
equipment bridge equipage that is to enable guns to cross quickly 
over narrow canals and ditches not over 7 m. wide. This con- 
sists of a number of iron beams that can be bolted together to 
form a truss. This, when covered with planking, forms a very 
reliable bridge. 
17 
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The French for a irtiUe made experimeats with special bridges 
Üiat were apparently designed to close narrow gaps in demolished 
bridges. Iron beams fitted with holes at the ends, are bolted 
togeflier into a truss, which in turn supports the flooring which 
consists ot a sort of wooden screen, wtüch is carried along rolled 
on a drum. This entire equipment is carried on a rather large 
wagon. Whether this equipage was finally adopted or not is 
not known. 

The French have in addition adopted floats built after the 
fashion of those the Russians used at Tientsin. But instead of 
fascines, the French use water-tight bags stuffed vith horse hair 
and saw dust, or mäi straw, leaves, etc., and fastened close 




Fig. loi. 
French hastj bridge bnilt wlQi canvas sacks 

together under cables stretched across a water course. The 
upper surface of the bags forms the floor of the bridge. (Fig. 
loi.) The bags are rather large. The Russians are experi- 
menting with the so-called Poljan bags, which are inflated with 
air. (Fig. 102.) If we adopted them, they would be an excellent 
substitute for the shelter tent bundles that we use so much in 
constructing hasty bridges during field exercises, but which in 
war will, for reasons already stated, scarcely play the r61e that 
is expected of them. The inflated bags of course lose their 
buoyancy in case they are struck by a bullet. 
. Tlie Poljan bags mentioned do not appear to be a part of the 
prescribed field equipment of the Sapper battalions. Nor can 
It be determined whether they are carried by other troops. 
They have apparently been issued to some of the Sq>per 
battalions for experimental purposes and are used by ttiem 
in their own fleld exercises and those of all arms. 
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One of the Turkestan Sapper battalions has even constructed 
a special bridge ui air bags that is carried in sections on several 
camels and can be quickly put together. The sections of this 
bridge can likewise be used as rafts. 

One of these air bags is 71 cm. long and iriien inflated is 
37 cm. high, and weighs 1.4 kg. A valve for inflating it is pro- 
vided. The bag is covered with impregnated canvas, uliidi is 
to protect it against damage and to serve for attaching necessary 
leaüier and rope straps and rings. 

According to a Russian technical journal, 340 emp^ bags can 
be carried <m a single two-reeled cart. 

The inflated bag will cany one cwt. It can be left in the 
water for 34 hours without losing its bu(^aiicy. If left in the 



Fig. 103. 

Inflatod Polju bIt bags 

water for a longer period, it wiU lose too much buoyancy because 
of the gradual escape of the contained air. During the field 
exercise described below, out of 234 air bags used for nine hours 
only six lost all their contained air. 

Rafts of various types, depending upon the buoyancy desired, 
may be built of these air bags, for fenying infantry or guns 
across a stream. To make a raft, several rows of bags (for 
example, 7 rows of 16 bags each, or 6 rows of 10 bags each) are 
placed close together, fastened by means of the straps, and then 
covered with a flooring of boards. 

In order that the buoyancy of the Poljan air bags may be fully 
appreciated, attention is invited to the following field exercise, 
in which they were used, although the resulting structure was 
in DO sense a hasty bridge. 
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The following results wen obtained in crossittg Üie river Om, 
wiiich was about 70 m. wide and whose cnrrent was veiy sluggish : 

240 air bags were available, witii which, witti ttie aid erf 
boards and poles carried al(»ig, two rafts (each consisting of 7 
rows of 16 ^ bags each) were constructed. 

It took one man from 8 to 10 minutes to inflate one bag (after 
some practice, 3 to 5 minutes). 

After llie equipment had been placed in readiness and ttie 
crossing reconnmtered the previous evening, it took — 
^ hour to build the rafts and landing stages; 
40 to 50 seconds for 55 men to embark; 
20 to 30 seconds for 55 men to disembark; 
35 to 40 seconds to toad one limber or (me gun carriage; 
30 to 40 seconds to unload one limber <sc one gun carriage ; 
5^ minutes to load, cross over, and unload, one gun, one 
gun squad, and la to 15 infantrymen, and to return; 

The advance guard ci flie detachment consisted of 9 com- 
panies of infantry, each 90-100 men strong, 4 guns, and a machine 
guns, and crossed äie river in 40 minutes. 

In all <me brigade (8 bns) i sotnia of Cossacks, i battalion of 
artillery and i machine gun battery were ferried across, the 
horses «imming across elseiriiere. 

One Sapper conqtany at peace strength was attached to the 
detachment. 

The adoption of water tig^t canvas sacks as supports fen* has^ 
bridges has occasionally been favored in our service. It was 
proposed to carry these along permanently as part of the field 
equipment of llie pioneers as substitutes for shelter tents in the 
construction of shelter tent bundles. Experiments were made 
with sacks 4.5 m. long, 50 cm. in diameter and filled wiüi straw, 
leaves, etc. They were placed eiüier lengfliwise or crosswise 
under wooden frames that supported the bridge floor. (Fig. 
103.) The various sections could be fastened togeUier by rope 
loc^s tightened with rack sticks. 

The hasty bridges built with Üüs equipment did excellent 
service. During Üie Imperial Maneuvers of igia, three brigades 
of infantiy crossed the Elster on them without accident. The 
Elster was at Üiat time ao m. iride, a m. deep and its current 
had a Telocity of i.a m. 

The raft sacks of our pioneers can not be used as piers for 
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hasty bridges because not enou^ of them are carried in the 
equipment, unless äiey are used in the manner indicated in 
Fig. 93. As their name indicates, they are to be used primarily 
in constructing rafts. 

It would, finally, be desir- 
able for troops to carry light 
boats along permanently, as 
they would greatly facilitate 
the construction of hast^ 
bridges. Such boats would 
likewise be available for re- 
connaissance purposes. The 
French have made experi- 
ments with boats consisting 
of wagon covers stretched 
over wooden frames. The 
frames carried by each in- 
fantry company are 2.65 m. 
long, 1.30 m. wide, and .6 m. 
deep and can be taken apart 
and packed in the conqiany 
wagon. It is reported that 
one of fliese boats will carry tenfully equipped infantrymen. It 
weighs mly 78 kg. A foot bridge 32 m. long, or a normal bridge 
16 m. long can be built of the twelve boats carried by a regiment. 



j'iv'ij" 



Fig. 103. 
1 of hasty bridge wiäi prepared 
canraa tnbM 




Fig. 104. 
Collaptdbl« boats used in a hasty bridge 



The results of the tests made with these coUap^le boats are 
said to have been entirely satisfactory. 



jabyGoot^Ie 



244 RIVER CROSSINGS. 

Tbe light coUapdble boats recently tried out in our own 
service are ol very BimlUr constnictioQ. (Fig. ro4.) They are 
2 m. long, A m. wide, ^ m. deep and wei{^ only 24 kg. If each 
pioneer conqtany were equipped with 12 such boats, it could 
quickly build foot bridges not exceeding 39 m. in length, provided 
the necessary boards were requisitioned f(» the flooring. Be- 
sides, this equipment is so li^^t that it can easily be transported 
mi pack animals, and could be utilized in reconnaissance and 
in keeping op patrol service over a river. 

Other Lessons from Experience. 

Just a word or two about the practical side of hasty bridge 
construction. 

Nothing but the very best obtainable material should be 
selected for hasty bridges and the workmanship put into them 
should leave absolutely noüiing to be desired in flie way of care 
and reliability. Such bridges are frequently composed of sec- 
tions fliat are very tmwieldy and have to undergo considerable 
strain in transportation to the river and in launching. Once a 
bridge is built of them, the troops will naturally want to use it to 
full capad^. A break may have incalculable conseqtiences as 
such bridges are not easily repaired, as a rule. Aside from good 
timber, the bridge should be securely nailed and strong rope and 
wire should be used in the lashings. All these means are 
frequent^ used in combination. 

Hasty bridges can be quicUy built over a stream wiüiout 
»"«Wng considerable preparations, provided die men building 
Üiem do not hesitate to go into the water. That men will <^ten 
have to swim a stream in order to pull a haS^ bridge across, has 
already been mentioned. But there are other cases in which 
men will have to work in the water, for example, in temporarily 
replacing a defective support, or in putting a new one in position. 

A hasty bridge will usually first be launched and then either 
pushed or poled across. Frequently, it may be desirable, as 
already stated elsewhere, to pull it across witti a rope, er to let 
tiie current swing It into position. Ropes attached to the bridge 
as indicated in Fig. 41, Pioneer Field Manual, are very important 
in placing hasty bridges into positi<Hi. 

It is very desirable after die bridge is in place, to have a few 
boards on hand to Improve the frequently deficient shore ends. 
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Besides, a few extra posts like fliose shown in Fig. 70 should be 
kept on hand in case extra supports are needed anywhere under 
the bridge. A hand rail is highly desirablci but is difficult to 
attach to a hasty bridge and must be replaced by something 
else. The best substitute consists of poles or ropes held in place, 
breast hig^, along the sides of the bridge by men stationed on 
flie banks. 




Frame for use in a hasty bridge 



If die bank is covered with rushes or bruE^, some difficult 
may be experienced in launching the bridge without damaging 
it In such a case, it is a good plan to use the device illustrated 
in Fig. 105, with irtiich the rushes or the brush may be pushed 
aside. The bridge can then be pushed into the water by sliding 
It over the contrivance. 

But the best training in constructing all kinds of improvised 
means will be (tf no avail, if one arrives empty handed at a 
stream. 'V^thout a few tools and some improvised material 
even the most efficient unit will be able to accomplish nothing 
reliable. If we assume that infantry may be thrown on its own 
resources in the difficult situations described and should not 
wait until the pioneers come to its assistance, it should, in 
addition to the portable spade and pick mattock be equipped with 
oflier tods. There certainly will always be room enough on flie 
wagons oi the combat train for a simple saw, some wire, a few 
strong ropes, and a package of nails. Unless the company 
commander takes care that these are provided, all the practice 
he has had in time of peace in bridging streams with improvised 
means will have been wasted. 
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APPENDIX II. 

BRIDGE TRAINS OF VARIOUS ARMIES AND THEIR 

CAPACTTT; TIME REQUIRED TO BUILD 

IMPROVISED BRIDGES. 



Serolce Bridge Equipage. 

I. Each anny corps has two dlTisional and one corps bridge 
trains available. Each reserve dirislon has one reserve divi- 
sional bridge train. Besides, each cavalry regiment has some 
cavalry bridge equipage. 

The bridge constructed wifli the nut^riel carried on these 
bridge trains is strong enough to allow the passage of any load 
in a field army or siege train. The normal bridge must be re- 
inforced, however, for Ae passage <^ äie ii cm. howitzer and 
the light 15 cm. gun and all wagons wei^iing more than 3300 kg. 

The pontoons have been tested up to 8000 kg., irtiich load 
leaves 9 cm. free-board. 

The cavalry equipage is suitable only for constructing foot 
bridges and reinforced light bridges. 

Q. The divisional bridge train (31 wagons, about 75 men and 
100 horses), suflkes for a bridge 35 m. long. For additional 
information see IV-Vm. One pioneer company operates it 
Its road space is 380 m. It is always enumerated in the dis- 
tribution oS troops <rf field orders governing bUlets or marches. 
If it is contemplated to build a bridge, the whole or a part of the 
train marches with the pioneer company. If its use is not con- 
templated, it is temporarily attached te the field train of the 
troops or to the divisional trains. It is usually advisable to have 
at least a few bridge wagons of the bridge train march with the 
pioneer compai^ so as to be at hand for bridging narrow ditches 
or tor reconnoitering streams. 

The train, vrtiich is almost as mobile as a field battery, consists 
of I trestle balk, 2 trestle, la ponton, 2 forage, i tool, i store, 
I baggage, and i ration wagons. Each ponton wagon carries. 
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in additioa to ^ span of flo<alng, i half-ponton weighing about 
300 kg., and requiring 8 men for carrying it. Two half-pontons 
can be combined into a complete ponton, but the half-pontons 
may be used to ferry patrols across a stream and to support a 
foot bridge. 

The transportation of men and baggage <m divisional bridge 
trains was discussed in the early part of Has work. 

m. The corps bridge train consists of 39 wagons, about aoo 
men and 340 horses and of enough mat&iel for a bridge 130 m. 
long. For further details see IV~Vin. This train constitutes 
an independent unit and marches, as a rule, with one of the 
styiply echelons. Its road space is 860 m. A pioneer escort ot 
approximately 2 officers and 60 men is attached to it, being 
included in Äe figures given above. If the equipage oi Has train 
is to be used for ferrying <a for bridging a stream, at least one 
pioneer company must be assigned to do the work. 

The train consists of 2 trestle wagons, 36 ponton wagons, 
each carrying one conqilete ponton, weighing 500 kg., and 11 
oUier wagons. Eighteen men are required to carry a ponton. 
The train has somewhat less mobili^ äian the divisional bridge 
train. 

IV. Ferrying. A complete ponton (or 2 coupled haIf-p<mtons) 
can transport iB men in addition to the crew. A ponton can be 
unloaded, manned, and made ready for ferrying in about 3 
minutes, provided the men have been properly disposed before- 
hand. 

If two pontons are coupled together into a ferry, the following 
can be transported: 

60 infantrymen, or 

6-7 troopers with their horses, or 

J machine gun with its team and gun squad, or 

I field gun with 3 horses and gun squad, or 

I gun of fba heavy field artillery with gun squad (or 6 men and 
6 horses). 

B the ferry is reinforced, heavy caniages of any kind may be 
transported on it. 

Counting from Üie moment a train arrives at the river bank, 
a ferry can be loaded with horses, etc., provided ramps and a 
sufficient number of men are available, and made ready to 
start in about 30 minutes. 
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V. Witti complete pontons and in a sin^e trip — 

I divisitmal bridge train can ferry about loo men across a 
stream; 

I corps brii^e train can ferry about 450 men across a 
stream; and tbe irtiole train of an army corps can ferry about 
äiree compaiües of Infantry across a stream. 

VI. Ferry equipment required to carry complete units across a 
stream. (Tbe divisional bridge train carries la half = 6 com- 
plete pontons = 3 ferries; the corps bridge train carries 26 
conqdete pontons = is ferries and a life saving pontons.) 

Number c«qiiii«d <d 

rin^ pontons (errios 

Pot on« company of InfantiT 14 4 

" " " " and I hoTH — 4 

" " " " wltli combat tnin — 6 

" battdlon (rf Infimtiy 56 16 

** " " " wifli Its horaea — 17 

" " " with combat tnln — as 

" machine gaa companr — 9 

" " " " witii combat train — 9 

machine pm battery — is 



«Bcadron — 33 

" with u»nbat train — 25 

Add battery widwnt iU reserve — 10 

" " with Its resMT« — 19 

" " with ctmbat train — 33 

Example tHaatrtding the Use iff the Abooe Table: 

(a) A battalion ot infantry (without its horses) is to be ferried 
across a stream in complete pontons oi the divisional bridge 
train: 56/6 = 9 to 10 trips are required. 

(b) An escadron Is to be ferried across with fiie equipment of 
half a corps bridge train: 33/6 = 4 tr^s are required. 

Vn. Durallon qf Ferry Trips. If everything goes without a 
hitch, t ponton can be fully manned in about 2 minutes, 50 m. 
of water can be covered in about i minute, and the landing and 
disembarkation will take about a minutes. 

According to tests made in time of peace, in broad dayli^t, 
one trip with complete pontons (i. e., embarkation, passage, 
disembarkation, upstream trip with en^ty pontcms to enable 
them to reach the starting place, and the return trip across Üie 
stream) will consome the f<Jlowing time : 
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If fb« enemy is at a distance and the service bridge equipage 
is at hand, thoof^ not unloaded, a stream 300-300 m. wide can 
be bridged ^th it in about 5 hours in broad dayllgjit. If the 
stream is from 300-400 m. wide. It will take 6 hours. If ttie 
bridge is built at night, go per cent more time will be required. 
The number of pioneers and the time required for the construc- 
tion proper are merely a general estimate. An approximately 
correct estimate in Üie premises can be made in eadi case only 
by the pioneer officer directing the construction work. 

I According to par. 166, Fiaaeer Field Mann«!. — Light Bridges are detdgned 
for die croadng of Infantry In column of files or twos, of cavalry In ain^e flle, 
and, in exceptional caaes, of guns without teanu (carriage and limber usnally 
cn>Ming8«paratelr),of machine gtuui and of llffttcarriagea. Norma] bridges 
are dedgned for the order^ passage trf the field am^, ezchi^e of 31 on. 
howitzers and army anp^y citfmnna. Heavy bridges are designed for the 
passage of heavy siege gima, trocqw In mass, and army sappfy columns. 

*T1te flguros can be Increased not to exceed 30 percent provided some 
improvised material, «qieclally boards, Is re^jolsitloned. 

■ Kovided the enemy does not mcdest the work. 

Note: The following terms used in die (oiginsl, have been rendered as 
follows: 

I. " Brflckensteg " by foot bridge; 

3. " Laufbrflcke " by light bridge-, 

3. " Behelfsbrflcke " by improvised bridge; 

4. " ScbneObrflcke " by has^ bridge; 

5. " Kolonnenbrflcke " by normal bridge; 

6. " Schwere Eolonnenbrtlcke " by heavy bridge. 
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IX. Caotdry Bridge Equipage. This consists of four half- 
pontons (weighing alKmt 155 kg. each) that can be coupled to- 
gether to form two complete pont<m8. This equipment is carried 
on two bridge wagons. A complete cavalry ponton can cany 
10 men or 8 men wiüi their equipment and saddles. The ferry 
that can be formed by coupling the two pontons of the cavalry 
regiment blether, will carry 30 infantrymen, or four horses, or 
50 saddles, or one gun. 

The bridge equipage of a cavalry regiment suffices for the 
construction of a foot bridge 30-32 m. long, or a light bridge I3 m. 
long, or a reinforced li^^t bridge (3 m. wide) 8 m. long. The 
latter Is strong enouc^ to allow the passage of mfantry in route 
column, with double Üie normal distance between ranks, of 
dismounted cavalry in single file, of field guns, of machine guns 
and of combat trains (limbers, gun carriages and caisson bodies 
crossing separately iritti a distance of 10 paces between them). 

A cavalry division (3 brigades) can bidld a reinforced light 
bridge 5a m. long with the service equipage at its disposal, 
and, if improvised supports are utilized, the length of this 
bridge can be increased to 64 m. If one or more divisional 
bridge trains are attached to a cavalry division, each carrying 60 
pioneers in addition to its ordinary load, the division can bridge 
even wider streams and avoid crossing the stream by sirimming. 
But if the current is swift, such bridges mi^t not be safe enough 
to allow ttie passage of troops. 

Bridge ConalrucUon aUh Improvised Material. Time Required.^ 
Short Improoiaed Haaty Bridget. 

On August 13, 1870, ttie 3d Field Company of Üie 1st Army 
Corps built a normal bridge lö m. long and 4 m. wide, over Üie 
French Nied. Marimum depth of stream 3 m., one pier; time 
of umstruction, 4 hours. 

■ In practice, in time of peace, one usnall^ Apnea die construction of a 
beaTT Inidge of Improvised material at 1-3 lineal m. per liour, of a ntomal 
bridge at j-io lineal m. per hour. In both cases, this Indudea the procure- 
ment of building material, unless that encounters unusual difficulties. The 
number of men employed appears to ezercise a less decisive influence on the 
time of construction ^ as improvised bridge than on that of a bridge bunt 
of service equipment. — The examples cited from military history are abso- 
lutely normal perfoimsncea. Even if the training were more extensive In time 
of peace, the time of construction could not be reduced materially except in 
cases lAere it is very easy to procure materials. 
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Od August 16/17, 1870, the Pontoa Company of the Vth Army 
Cnps hullt a heavy bridge about 25 m. long, 7 m. wide, and 7 m. 
high, over tiie Moselle at Flavigny on the remains of a demolished 
bridge truss. Time of construction, 23 hours. 

On October 4/5, 2870, the ist Field Pioneer Company of the 
IVth Army Corps built a heavy bridge 35 m. long, 4 m. wide, at 
Beaumont, out of the ruins of a demolished road bridge. Three 
trestles 7 m. higji were used. "Dme of construction, 30 hours. 

Long JmpTociatd Bridges. 

On August gth, 1870, ttie sd Field PiMteer Company of the 
XÜI Army Corps, assisted by parts at fb.9 ist and 3d Field IH<«ieer 
Companies of that corps, built a normal bridge 45 m. long over 
the Saar at Saargemünd. Maximum depth of water, 3 m., 
height of roadway over ttie water, i .g m. ; time of construction, 
13 hours. 

On August I, 1870, the ist Field Pioneer Company, of the 
Vnth Army Corps, built a normal bridge 103 m. long over Üie 
Moselle at Schweich. The preparations for äiis work had been 
made on July 3iBt. Maximum depth <^ water, 1.18 m. 15 
piers had to be used. Time of construction iii/^ hours. 

Between September 18 and 30, 1870, the 4th Field G£nle 
Company of the Bavarian nd Army Corps built a normal bridge 
lit) m. long and 4 m. wide over Üie Seine. Time of construction 
55 hours. Construction was materially retarded by the difficulty 
of obtaining materials. 

BKIDOE EQUIPAGE OF OTHER ASHIES. 
England. 

Each of the two field pioneer companies of a division has 2 
ponton wagons and i tresüe wagon, iriiich march with the combat 
train. A bridge 18(34) m- long can be built of this materiel. 
The pioneer companies of a division have tiierefore enough 
materiel to build a bridge 36(48) m. long. 

A bridge train is in addition attached to every two divisions. 
This consists of 33 ponton wagons and 8 trestle wagons, and 
suffices for building a bridge 300 m. long. 

Each cavalry brigade has a pioneer detachment irtiich has 3 
collapsible boats carried on i wagon. Steel pontons are being 
tried out. 
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France. 

The Freoch infantry divisioa tnd the reserve dividtm each 
have one pitmeer company, Thich Is equipped with oniy 5 raft 
sacks for ferrying patrols across streams. In each <rf Üiese 
companies only one-third of Uie men are trained in ponton wcvk. 

The French axmy corps has a corps bridge train capable of 
bridging a maTJmqm gap of 138 m. It is operated by one 
pioneer company, two-thirds of irtiose men ccmsist of pontoniers 
and tme-third of sappers. 

Each army has in addition an army bridge train capable of 
bridging a g^i 356 m. long. 

A cavalry division has a pioneer detachment on wheels and 
equipped with 9 raft sacks. Each cavalry regiment has the 
Veyiy bridge equipage ertlich consists of 4 collapsible steel 
pontons with the necessary flooring. Its capacity is about equal 
to that of our cavalry equipage. 

Ittdy. 

Each division has a bridge sectitm of 6 bridge wagons, capable 
of building a bridge approximately 40 m. long. On mobiliza- 
tion, 8 service bridge trains are, in addition, organized, one 
being attached to every three divisions. Each ot lliese trains 
consists of 43 bridge wagons and can span a gap 316 m. long. 

The Italians had no cavalry bridge trains available heretoftn«, 
but contemplate to equip each cavalry division with one capable 
of bridging a gap 40 m. long. 

A aatria-Hungary. 

An Austrian army corps, as a rule, has 4 bridge trains, each 
capable of forming a normal bridge S3 ^- long» or all of them 
together capable of bridging a gap an m. long. Each corps 
train carries 8 trestles, 8 floating piers and 8 floor sections each 
6.64 m. long. Each ponton (composed of 3 half-pontons) can 
cany 30 men and the ferry composed of two pontons has about 
the same capaci^ as that of the Germans. 

The Austrian cavalry division has a cavalry bridge train ot 8 
wagons. This sufiSces for building a normal bridge 37 m. long 
or a light bridge (irtiich is passable even for single mounted 
men) 58 m. long, and a foot bridge 98 m. long. There are 8 
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pontons or 4 ferries tvailable for ferrying. Each ponton can 
carry 18 men or xo men and 10 horse equipments. In additimi, 
each escadron is equipped with 10 and the pioneer platoon of 
each cavaliy regiment with 8 raft sacks. 

Rasita. 

Bach division has soffident equipage lot a bridge ai m. long. 
This bridge is however nothing but a reinforced light bridge. 
This type did not prove very successful during the Russo-Japa- 
nese war. A stronger type of bridge 33 m. long is at present 
being tested. 

In addition, each army has a large bridge train which ia 
«derated by a ponton battalion of two cmnpanies. It ccmststs 
of Z04 wagons, which, among other equipment, carry 56 half- 
pontons. Each of the 38 complete pontons can carry 36 men, 
BO that the entire anoy train can ferry 38 X 36, or 1000 men in 
round figures across a stream at one trip. This train carries 
enough equipage for building a bridge 340 m. long. 

The Russian cavalry divisions have no bridge equipage. 
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Oporation Ordon, Held ArtlU«!; 1.00 

CLOSE, a. B. 

Quhhw'b Kxaminsr 1.00 

COLVIN, F. H. and VIALL, E. 

United StatM BiflSB and Machine Qnns . . . 8.00 

DTER, A. B. 

Handbook of UKht ArtUlerj S.OO 

EISSLER, at. 

Hodom Hl^ Eq;>loalTes 4.00 

CRÜBER, E. L. 
Hot«s on 8-lnoIi Oun Material 60 

GÜTTMAN. OSCAR 
The Manufacture of BzploilTea. S toIb. . . . 11 . 00 

Ounner's Handbook for Field Artlllarr ... .60 

HAatMOND, J. S. and OLMSTEAD, D. 
Instnictlona for Gunnen' Examination In the 

Field ArtUleiT 40 

Manufacture of Artillery Ammunition . . . 6.00 

Shrapnel and Other War Material 1 . W 

Ooaat ArtUlery DrlU BeguUtloni 1.00 

Provlilonal Drill and Serrice Begulatlona tor Field 

ArtUleiT <Horse and Light) 1 . 38 

Provisional Drill and Service RoKulatloni for Field 

ArtUlerr (6 Dwh Hovltier), 191T . . . . 1 . 26 
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INGALIS. J. M. 

Intarlor Balllrtlei «».00 

USSAK, O. U. 

Ontouw« uul OuDiMir 6.00 

MacALISTER, D. A. 

Held OuimaiT 1.00 

MARSBALL, A. 

IqilotiTM. a roll. 16.00 

MILLER, W. B. 

BifiM uid ShotffUiui S.OO 

MORSTTl, O. and DANFORD. R. M. 

HotM on Trauung risld IrtUlerr DatMlli . . . 2.00 
OMMUNDSEfl. B., ana SOBtltSOff, X. B. 

BlflM knd Ammunmon 6 . 00 

RVGOLES. C. L. 

StrwHW In mra Wrqipod Onni and In Onn 

CwrlACM S.OO 

SANFORD. P. 0. 

Hitro-KxplogiTM 4.00 

SMALL ARMS ItfSTRUCTlONS CORPS 

Snuil Anni Instnicton' Htniul 60 

SPÄÜLDING, CAPT. OLIVER L. 

HotM on liald ArtUlsTT l.U 

TSCHAPPAT, W. B. 

OrdiunM »nd Ounnorr 6.10 

riALL. S. 

United atato« ArtUlarj Ammunition .... S.OO 
WEAVER, B. M. 

NotM on Hllltarj IzplotiTOB S.SB 

WISE, T. C. 

OunnsiT; uiXimataUrr TnMat 9.00 

WORDEN, E. C. 

Hltro-collaloM Industry- S rob 10.00 



FIELD ENGINEERING 

riold Fortlflcatlon (Authentio SouroM) . . . 1.00 

EnfinMr's ntid Hanual 1.2S 

jlJIJirr SERVICE SCBOOIS 

Not« on n«ld rortifloKtlani . . ' 60 

EEACB. CAPT. WM. 1 



Hana^of_lllUt«r Hald KnglnMrinf. 



1.76 
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BOND. P. S. 

Kngliwar In WW 11.00 

FiXBSGSR, G. J. 

TMctbook Of Held rortUloktiotu >.00 

KENTON. R. E. 

Land and Coast Foitifleatlon 9.00 

MOSS, J. A. 

rieldSwrloo 1.2S 

KOBINSON. ERNEST T. 

HlIltWT Pnpmdnou and ttw Xnglnoer . . . 3.00 
SOLANO. B. J. 

Hold Kntnnclunanta ; SpadowoA f tn- Biflenun . 1.00 

VICKERS, L. 

Training ftn- the Tronehoi 1.00 

WALDRON, W, H. 
Xlomenti of Tnnch Warfare T6 

HYGIENE AND SANITATION 

Drill Begnlatloni and Servio« Manual tor Sanltair 

Troopa 7B 

Manual tor the Medical Department, Ü. 8. Army 1.10 
ASBBURN. P. M. 

Bsmenta of HUltary ^giene 1.60 

FORD. J. H. 

Demente <tf Held ^glene and Sanitation . . 1 . SS 
GOODNOW. It. 

WarNuraing 1.60 

GOODWIN. T. H. J. C. 

Notea for Army Medical Offlcen 1.00 

BASTINGS, S. 

nnt idd for the Trenehei W 

BAVARD, V. 

MUltaiy Hniuw SOO 

KBEFBR, F. R. 

MUltary BjKlene 1.60 

LELBAN. P. S. 

Sanitation In War S.OO 

MACY, F. a. 

The dare of TrocqM 1.00 

Medical Tndninc Camp, n. O^athorpe, Ga. 

Aoffust, leiT 1.00 

MOSS. J. A. 

Army Manual tor Military So^eoB» .... S.OO 
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MÜNSON, LIEUT. COL. SDW. L. 

The FrlnciplM of SuiitUT Tftstlca 93.16 

SDldlar'i Foot uid UUltUT BtuM l.SO 

FENHAILOW, D. P. 

MlUtarr 8urvei7 S.OO 

STRAUS, PAUL F., 

MwUÜl Senrlo« In CuiqMlgn 1.00- 

THURSTON, V. 

A Toxt Book of War Nursing 1.50 

VEDDER, E. B. 

Sanitation tor Hsdlcal Offlcen l.SO 

WILSON. J. s. 

nald Sanitation 1.00 

WOOD, R. c. 

Tho Soldlar'B Wint Aid SO 

WOODHULL, A. A. 

HiliUrr ^KlWM f OT Offloon of tb« Uiu . . . l.SO 



LANGUAGES 

IntemAtlonal ConTsrsatlon Book 7S 

Rapid-fir» ■ncUah-rrench-Qgnnan for Scddlen . .2S 
COLEMAN and LA MBSLEE 

L« Soldat Amirloaln on France SO 

CROSS, H. 

Soldiers' Spoken French 00 

DE LAPPARENT, U. P. 

Stadlers'— «alien' Diary and ItnHsh-French 

Dictionary 1.00 

GVLIICHAN. W. It. 

Soldleia' Kncllsh-rrenoh ConTWsatlon Book .SO 

MICHELON, C. 

Take He to France 1.00 

MILLAR, S. M. 

Ftench Milltair ConTersation S.OO 

MORTON. MAJOR C. G. 

Bnglish-Spanlsb Pocket Hftaual. Cloth . . . 1.00 
MOSS, MAJOR JAS. A. 

Spanish fw Soldiers 1.00 

mford English and French Oonrersatlon Book tor 

Army and Navy Hen 8S 

PATTOU, B. E. 

Pattou's Frenoh-Kni^iih Mmnal l.SO 
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FBRRIN, E. 
HotplUl rranoh » .S) 

PKASD, J. 

Cortina rrenoh-KivUsli Milltuy Manviri . . . 3 . 01 
Cortina rmuili-Kngllsh Bod Cro« Isatraotor . 60 

FLUMON, E. 
Tftde MeGum tor titte IT» of Offlcera and Intw- 
pntars In tha PrsMnt Cunpalgn (Trondi 
uid KnyiUTi TschnlcAl and MultoTy Tarnu) . . TS 
VIZETELLY. F. H. 
Soldlen' Sorrice DlctionaiT of »ngiuh and Troncb 

Words and PhroHS 1.00 

WIIKINS. COLEMAN otuf HÜSE 
lint Leuoni In Spokan Frenob tor Men In Mil- 
ltuy SsTTlce SO 

WILKINS, COLEMAN and FKESTON 
Tint LMSona In Spoken rrenoh for Dooton and 

NuriM .00 

WILLCOX, C. D. 
War Frencli TB 



MACmKE GUNS 

Comblnod Inf entcT and Canlrr Drill Begulattons 
for Machine Clun Comi>anleB for Automatic 
Machine Bifle, Caliber .SO (Model 1909) . . .80 
COLE. E. B. 

Held Book for Machine Ounnen 1.00 

DOUGLAS, a. 

Miohlne Oun *^M<iiit1 .BO 

Handbook for the S03-ln. Ticken MmTiIi» Oun . .60 
HATCHER. J. S., and olhn*. 

Mechine Oiuu 2.B0 

Operation and Teetloal Um of the Lmria Aatomatle 

Machine Rifie 60 

LONGSTAFF AND ATTERIDGS 

The Book of the Machine Qun 8.60 

McKELLAR, K. B. 

Machine Oun Fractloe and Tactics 90 

MERKATZ. F. v. 

Hew Methods of Machine Oun Hre 26 

CfLOÜGHLIN. W. J. 

Mot« on Messtnc cd Orsonizatlons 16 

Hot« on the Machine Gun and its Tactics .16 
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SPINXLU. MAJOR B. B. 

A CatooUnn of Coort-MMtUl Datf. .... $ .75 
TÜRNER. F. H. 

Infantjy Drill Refulstioiu, Annotated TS 

TVPXS. H..«7td POOLE. S. 

ManuKl of Bajonet SzansiflM snd Hmketr; 

Tondnc M 

a. S. WAR DEPARTMENT 

Extract! from Aimj Bevulktiotu 1 . 2B 

WtLUAMS. A. E. 

HuMul f or Quart«rniMt«n 1.10 

Company Supply Manual — Infantry M 

WITSELL, g. F. 

QuMtioni on a Manual for Cotirta-MaitUl», Ü. S. 
Army, 1917 6; 

MILITARY TRAIMNG 

LMdorahip and MlUtary Training. Cloth. . . l.oo 
Leather . . S.OO 
BADSN-POWELL, R. 

Qoiok Tniiting for War 90 

BIGOT. GEO. 

Th» Soldier'! Mentor 76 

BROCKINGTON, W, A. 

BlemenU ol MiUtaiy ■duoattoh l.SO 

CAMPBELL. M. V. 

Bxtld Training of Becrulta 1.00 

ELUS. B. 0.. and GART, E. B. 

The PUttaburf Manual. A Textbook for MUltary 

Training Canq> 2.00 

GARBT B. B. and BLLtS. O. O. 

The Junior Plattiburg Manual l.SO 

GILLMAN, T. H. 

The New Platoon Instructor 2. SO 

GRIEVES, L. c. 

Outline of LesBOoa in Company Adminlitratlon 
for ProvlsiDnal Second Lieutenants ... .IS 
HAKJNG. BRIG. GEN. 

Company Training l.SO 

LAFFARGUE, ANDRE 

The AttadE in Trench Warfare 50 
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McDonald, d. f. 

IntuitiT Training 91.00 

MORRISON, JOHN F. 

TraJnisc iBf »ntrr 60 

MOSS. JAS. A. 

HUHul of HUituT Trmliiing S.86 

UlUtuy Training for Bon SO 

Qtlff^ ^nw nn ^Kj fnnf .\ r»f TWIUf .HTy 'l*r a.tTi<t^ y ,00 

SaU'Helpi for the Cltizan-Soldlsr 1.3S 

FARKER, JOHN B. 

Trftlnod Cltiion-SoldlwT l.U 

FEW, W. A. 

MaUng a Soldier 1.00 

SOLANO. E. J. 

Drill ftnd rield l^alning-Scoutdnc 1. 00 

STACKT. C. 

Compui; Training 1.00 

SUTHERLAND, S. J. 

Tbe Kanm Offlom Haodbook. Cloth . . . 1.35 
Limp IiMrther 1 , Tfi 
TURNER, G. S. and FVLMER, J. J. 

BatU« nre Training 1.00 

WALDRON, W. H. 

Company Admlnirtration l.W 

WALDRON, W. H. 

Tbo Infantry Soldier's Handbook 1 .00 

WEIGBTMAN, J. A. and SHARP, J. B. 

Citinni' MiUtaiT Handbook SO 

WELSHIMER, R. R. 

Prbner for the Officer'! Raeerve Con» and Offioen 

of Tolunteera and the National Quard . . 1.00 

PHYSICAL TRAINING 

Handbook of Pbriioal Training. 3 Tola. (Bng- 

llah). Vol. I SO 

BUTTS, E. L. 

Manual of Phyiioal Drill l.BO 

GARST. £. B. 

Manual of Phjrtleal DrUl 1.00 

»»UTintti of Phjrtleal Training, Ü. 8. Army ... .76 
MOSS, J. A. 

A B C'l of Personal PreparedneBB l.U 

O L ANO. E. J. 

MlUtary Fbyiical Training 75 
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SCIENCE OF WAR 

ALTEAlt, E. Ä. 

Princdplw Of Wh. StoIj. ....... 94.» 

ÄIAN. P. 

Ww ot Potfthms 1.36 

Tho Wartan id To-<Ur 8.00 

FLSTCHER-VANE, PXÄNCIS 

Tha Prino^M ot HOltWT Art 1. SS 

HBNDKSSON. COL. G. F. R. 

Tb« Seluw« ot Wu 4.00 

NAPOLEON, I. 

MMimi of Ww SO 

SÄRGENT, COL. H. H. 

Campaign of SuitUfo da Cub». S toIi. . . . 5.00 

Campaign of Hftnnxo 1.50 

Nap<M«on Bouvart«'! rint Campaign . . . l.SO 
VON CAEMMEKEK 

Dwrelopmsnt of Stratsgieal Sdaiu» during 19tb 

CtntuiT S.OO 

VON CLAÜSBWITZ, GEN. CARL. 

On War. 8toU. 7.50 

VON DER GOLTZ, LIEVT.-GEN. 

Tbs Conduct of War 2.00 



SIGNALLING 

M^iin»! of Electric Initrum«nti and Talaphon« 

fortlu Signal Cwpi 1.00 

DrQl BaguUttoni for Fiald Companj ot tha Signal 

Corpa 75 

OtDDlNGS, H. A. 

Handbook Of MUltarr Signalling 60 

JOLT, J. 

Syncbronoua Signalling In Havlgatlon 75 

PALEN, at. A. 

Lanoni in Visual Signalling 80 

Signal Book, Ü. S. Aixny 35 

SOLANO, E. J. 

Held Training— Signalling 1 . 00 

STEVENS, B. J. 

risld Telephonaa for Army Um 1.00 

ZENNECK. J. 

^nralau Talegrq>bT 4.00 
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TACTICS 

TmUci of CoMt DvtonM fS.OO 

ARMY SERVICE SCHOOLS 

Stttdlea in Minor Ttotia 75 

BALCK: (COL.) TMiuUtnl by wattt Kjtvo«! 

TwtlOt 

ToL I— Introduotbni and TtsnaaX TmUu of In- 

fuitXT 8.00 

Vol. n— C&nlrj, ndd and HeaTT AitOlwr in 

neldWarfan S.OO 

BOND, P. S..ttnä UeDONODGH. M. J. 

The Taotaidqiw of Uodam Taotloa S.U 

BJORNSTAD, Ä. W. 

SmaO Problvnu tor Infantry 75 

GRAT. ALONZO 

Cavalrr Taotin 1.00 

GRIEPESKERL, MAJOR GENERAL 

Latten on AppUad Taetla S.OO 

BANNA, M. E. 

Taotieal PrlneiplM and Problama 2.60 

HOENIG, rRlTI 

Inqulrlea into th« Taotloa of the Futnr* . . . 3.00 
INGALL, J. M. 

Handbook of Problama In Dlreet Tire .... 4.00 
LAFFARGÜE, A. 

Attack In Trench Warfare 50 

MAGUIRE. S. 

Attack and Defenae of Coast Fortifioatlona . . S.SO 
MERCVR. JAMBS 

Attack of rortlfled Flacee S.OO 

MOSS, JAS. A. 

j^qdled Wnor TaetlGS 1.00 

Conqiany Training In the Attack and the Defense .60 

Trench warfare 1.2Q 

NEEDHAM, J. L. 

Solution of TacUeal Problama a. 00 

NICHOLSON, W. A. 

ArtlUerrrire 1.60 

SMITH. J. S. 

Trench Warfare 1.60 

SWINTON. E. D. 

Dafenaa of Dufler^ Drift 1.00 
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THÜILUBR, CÄPT. H. F. 

Th« Priue^M of Luid IMmim 90.00 

VON ALTEN 

StudlM In AndiMi TmUm a.oo 

WÄGNEK. Ä. L. 

Stnttogy 7B 

WISSER. JOHN P. 

Practical Held MumiMm In TMtiM «nd 8tr«t«K7. 

Cloth S.OO 

WALDRON, W. B. 

TMtloalWalki 1.00 



TOPOGRAPHY 



BARBER, C. D. A. 

M»p B«adiiv Uld Inflligcnco Tndnlog . . . S.SO 
BARNES, CAPT. JOBN B. 

ElamentB of MilltUT Sketoblnc «nd M»p Bwdlnr .7S 
CARLOCK, F. D. 

MUttur Topognphj and Photogi^hj . . . 2.S0 
COLB. E. F. 

IndlTidtul and Combinod Sketohlng .... I 00 
FOIUER, J. J. 

Militär; Panoramic Skotching 1.00 

GRIEVES, L. C. 

MilltaiT Sketching and Um Boadin« .... 1.00 

HilitaiT Bkatcbing and Uap Koadinc fw Hon- 

ConunluionM Offlcan l.U 

HERTENS, tranaatad bv W. ERÜGER 

Tacüoa and Technique of BiTW Crouinsi . . S.SO 
RSED. B. A. 

Topographical Drawing and Sketching . . . 4.00 
REINHARDT. C. W. 

Lettering for Oraughtamen, Xngioeerg, and Stu- 
dent« 1.00 

SBKRRILL, C. O. 

WUtarr Btap Beading W 

HUltan Topogr^ihr SM 

Batpid BecoTiTiiliianc« Sktchlng 1.25 

SMITH. R. S. and McHlLLAN. C. 

Manual of Topogn^bleal Drawing 3. SS 
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STUART, E. R. 

lapognfibieaXÜTKwiiig 9200 

SWEKNET, W. C. 

Skotchlng Uathods It» 

WILSON. H. M. 

Topographlo Survoyüig 8.50 



TRANSPORTATION AND RATIONING 

Amiy BoTM in Aeddvnt uid Oiaeuo (1909). 

Mounted Servlea School 85 

Army Tranq>ort SorvlM Bflgulatloni 60 

Bbnual for Army Baten 50 

Kanuftl for Anny Cooks 75 

Qiurtemiutor ftnd Ordnanco Supply .... 1.50 

QuMtonnuter'i Blwiual ........ 3.00 

BAKER, C. B. 
Trwüportation ot Troopi ftnd Sbterlal . . . 1.50 
Baaäbook. of Tnn^oitfttioii by Ball and Com- 
mercial TomoIs f . . . . 1.00 

BAKER, I. o. 

Boadi and PavemvnU 4. 60 

CARLOCK, F. D. 

Manual for Post Exchanges 8.00 

ESPAf/BT, OCTAVE 

KotM on tlie Supply of an Army 1.50 

HOLBROOK. L. g. 

Handling the Straight Army Ration .... 1.60 

LAWTOtf, F. H. and oIIuts 

■laid Quartermaater'i Handbook 2.00 

LATRiz, O. 

Mechanical Traction In War for Boad.naniport. S.OO 

MARSHALL, L. C. 

QuarteiiaaBt«r and Ordnance Supply .... 1.50 
PAGE, VICTOR W. 

The Modem Oaatdene Automobile S.OO 

WEBB, W. L. 

Ballroad Conatniction 4.00 

WIUPESIS, H. E. 

Prlnc^ilw of the Application of Power to Boad 

"- ' 1.50 
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MISCELLANEOUS 

AN3ELL. G. K. 

Btablamui'i Coum t SO 

Anny and Nary DUry 10 

BAKER. I. O. 

HuozuT Conitructton 4. SO 

aAKSR. M. N. 

Potablo Wftter and Bbthodi of Ovtoctinr Im- 

purltlM SO 

BARNES. J. B. 

Lottan of « PUttsburg Patriot (himunxm») . . 1.00 
BUCHKR, E. C. 

Practieal Wlralsu Tologr^ihr 1 . BO 

BÜNKLEY. J. W. 

MUltUT and Haral Bocognltion Bo<dc .... 1.00 
BURDICK a. B. and R. L. 

Nov York DItIbIihi, National Quard 1.00 

CAMERON, I. C. J. R. 

Infantry 8«outlnc 1.00 

CARTER 

HoisM, SaddlM and BridiM S.T6 

CLOSE. B. E. 
Tbo Bnlistvd SpMiallst'i InunlnK S.OO 

DAVIS, G. B. 

Tha nanwnt« of Lav 2.60 

A TroatlM on th« HUltaiT Law of tha Unltod 

States 7.00 

DION. S, A. 
Tanki, Oaa, Bomldnc. Liquid nn l.SS 

DUDLET, S. S. , ^ ^ ^ . „ 

HUltaiT Law and ttw Prooedun of Conrta 

Martial S.W 

FAILS, D. W. C. 
Army and Kaiy Ii>tonn»tlon I.OO 

PIEBEGER. G. J. ^ 

Ciril Bnginaarin« t.OO 

Elaotricai ■nsinaar'i Pockat-tMMk S.OO 

Civil Bniinaar'i Pookat-book S.OO 

GROBER. E. L. -- ^^ , 
Notai on 3-ineh Oun Uatarial 60 
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HSf/DEKSON, D. 

Art Of SMKumaiMftDM »1.60 

BOWS, C. 

9K^ttturnm.ttnm tnr *>»■ PTm^:^«^1 M^ti .... l.SB 

KENT. W. 

Mwthanlc«! tojtnwr'i Pockrt-book .... S.OO 
LALLIBR. B. Y. 

EUmentMT Mmu»! of tha StMun Ingln« . . 3.00 
LAWTON. r. W.. and DXMFSET. W. A. 

QuartemiMter Adzali)i8tratlo& 8.00 

LODGE. O. J. 

Klain«ntar7 Mechuiia l.M 

MACQÜARRIE, HECTOR 

How to LIt« ftt tha Front 1.S6 

McKENNET. H. J. 

■zerdMi tor aiftUm»Xie Scout lostructdon . . l . 86 
MARSBALL 

■Iwautti of Hlpp<docr 1.60 

MERRltlAN, M. 

Tr«fttiM on Hydntulios 4.00 

MOSS. MAJOR JAS. A. 

■xtneta &onk Army Soffulatioui l.SO 

How to Shoot 60 

Pmc« «nd WkT DutlM of ths EnUitwl Uui . . .60 
MOSS, MAJOR JAS. A. Bad WALDRON. MAJOR W. B. 

Whftt Sftmmy'R Dolnf Tit 

NAVE, O. J. 

Hftve'i Handbook of th« Army CbupMxtef . . 1 , 00 
CRTAN. G. P. and ANDERSON, W. D. A. 

Tho Uodam Army hi Action 1 . 60 

PARKER, F. A. M. 

Contnd of WMcr B.OO 

PARKER, RALPH M. 

An Offlotr't Notw 1.80 

RET, JEAN flVan». bu J. H. JOHNSON). 

Bimc« of BlMfirk 8«archll^t Projeetort . . . 4.00 
RICHARDSON, R. C. ,Jt. 

WMt Point. 8-00 

ROBINSON, UEUT. COL. W. 

■iwiMclty 2.60 

SOLANO, E. J. 

Cuim, BUIeU and CooUng 1.00 

Th« Boldlsn' Diary »nd Not« Book i.oo 
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STEWART. M. B. 

BUUtarr Charactw, Habit, DvportDtMnt, Courteqr 

wia DlBcipUiia 90 

SWOOPS, c. w. 

LMions In Pnctlo«! ElMtateitr S.OO 

WALDRON, W. H. 

Sooutiiiff Mio& Pfttrolllnf ........ .26 

WALSH. H. F. 

Tkkiiv Beulncs 1.00 

WAMBAUGH, E. 

Oulde to the ArtlclM of War 80 

WIUFERIS, H. E. 

Primer of thsIntonialCombtutiotiBngliw . . 1.00 
WRIGHT, W. S. S, 

Our United Stetw Altar l-SO 

Za aOHENLOBE INGELFINGEN. FRINCE KRAFT 

LstUn on Infantry S.OO 

Lettna on CaTaliT 1.76 

Latten on ArtUlorr 3.60 



tAM 1 191b 
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VAN NOSTRAND'S MILITARY BOOKS 



ELEMENTS OF 

MILITARY SKETCHING 
and MAP READING 

BT 

Major JOHN B. BARNES 

The most practical test published on map making 
and m^ reading. Any one can, without an instructor, 
understand and apply it. 



IvPaaM 40 ntoitratloiu jPUU* gif Clolh Poi^ald (3.00 



MILITARY 
OBSERVATION BALLOONS 

(CAPTIVE AND FREE) 

A complete treat jM on their mcnufixture, equipment, 

in^ectton, and handUng, atth ^Mctal inrntruetUtn» 

for the training of a Hetd balloon eompang 

BT 

EMU J. VIDMER 

This book is based on the Balloon Manual of the 
German army, including drill and equipment used at 
the banning of the present war. 
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THE WALDRON BOOKS 

By Mq/or WILUAM H. WAIORON. 290, U. S. It^anlry 



SCOUTING AITD PATROLLING 

CUA Stmrnd -.- FUl A* ttdl 

WHAT TO DO-HOW TO DO IT 
Coren tlie datiea of the indMdnal acoat and ti» opw»- 
timiM of tha Patrol in "No Man'§ Land." 



Elements of TRENCH WARFARE 

auk Btmmd -.-- FUi Ik» FttiH 

CompUed from Üie Uteat Inforsuition of how tha; are 
gofng abrät it cm tha Westem f roat. 
PrafuMly ilhutrated 

Poa^Mld ... TSc 

COMPANY ADMINISTRATION 

A refeienea book that no Cwnpany Commander, Firat 
Se^gieant or Company Cletk can uTora to be witiioat Tb« 
moat complete and practical treatment of Uta subject that 
has bean i««dtKad. 

Portpaid - - -91.28 

TACTICAL WALKS 

A antMi of inatraction for Officera and 

■iooea Offlcera for the dnlieB that will derolre upon tiiem 

in aetnal aerrice. No slitterinK generafitiea— a book of 

detail— iiut what to do. Written lo yoa can mderBtand It 

Portpald . - . 91JM> 

The Infantry SOLDIER'S HAND-BOOK 

An iUnstrated text-book oorering the training of (he 
Inf antiy soldier for war. 
Ererj soldier in the Army should have a ct^y. 
PcM^HÜd ... «1.00 
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